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NOTES 

ON THB 

METEOROLOGY OP VIZAGAPATAM. 



PART I. -RAINFALL. 

Topography of Ft^t^Oflrapatom.— Thetownof Vizagapatam 
is sitnated in a small bay on the western coast of the Bay of 
Bengal, in the district of the same name, in the territory known as 
the Northern Circars. The town is built on low-lying ground at 
the mouth of a small river which flows into the sea to the south of 
it ; and an extensive swamp formed by the river and known as the 
Vizagapatam Back-water is its boundary on the west. About two and 
a half miles to the north-east is the station of Waltair, built on low sand 
hills on the sea shore, and hence at a higher elevation than the town of 
Vizagapatam. A semi-circle of low hills, ranging up to a height of 
about 1,500 feet, surrounds Vizagapatam and Waltair on all sides 
except that facing the sea. 

The Q. V. Juggarow Observatory is situated between Vizagapatam 
and Waltair in Lat. 17** 42' N., and Long. 83** 22' E. at an elevation of 
about 30 feet above sea level. 

The rainfall of Vizagapatam may be described' under throe heads, 
depending on the period of the year of its occurrence and upon its 
character, (1) The spring and early summer thunder-storm rainfall, 
(2) the south-west monsoon rainfall, and (3) the north-east (or the 
retreating south-west) monsoon rainfall. 

Spring and Ba^ly Summer Thunder^St&rm Bain^ 

y£i;;^_This section includes all rain received from January to the 
setting in of the south-west monsoon which generally takes place in the 
second week of June. 

The north-east monsoon usually comes to an end at Vizagapatam 
in November, after which the coolest and at the same time the driest 
period of the year sets in. Very little rain is received in December,. 
January and February, but as temperature rises in March thero is a 
marked increase in rainfall. Temperature and rainfall continue U> 
increase together till, in May, just before the commencement of the 
south-west monsoon, temperature and rainfall reach their maximum. 
By for the largest amount of rain received during this period of the 
year occurs in May. 
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Rainfall yaries greatly at Btighbomiiig stations. In the interior 
and near the Ghftts it is heavier than on the coast, while at stations 
on the coast there are marked differences, Vizagapatam reoeiyiug 
considerably more tiian either Coconada or Bimlipatam 

The prevailing wind direction during the hot weather months is 
south-west. This is probably largely dne to the physical conforma- 
tion of this part of the country, as the Easteiii Qhftts run almost 
parallel with the coast which from about Masulipatam takes a north- 
eaaterly oonrse. It is also in part due to the hot weather pressure 
distribution and to the trough of low pressure which at this time of 
the year usually lies across Northern India. The winds are hence 
defleeted into a south-westerly direction instead of the more easterly 
one which might have been expected. The usual alternation of land 
and sea breezes is at Vizagapatam almost indistinguishable. 

The rainfall of this time of the year is almost entirely due to nor' 
westers* accompanied by thunder and lightning, which generally occur 
* after the maximum temperature of the day has been recorded. From 
5 to 9 P.M. is the usual time for these storms which sometimes last 
for only a few minutes and sometimes for hours, a storm on the 19th 
May, 1897, lasting for as long as three hours. A bank of strato-cumulus 
ia usually seen early in the afternoon rising up above the low hills to the 
north-west, accompanied by masses of cumulo-nimbus. The bank of 
doud steadily increases and moving in a south-easterly direction covers 
the greater part of the sky. Just before the storm breaks there is 
usually a luU in the south-westerly breeze which has been blowing all 
day* and the wind thein blows in a sudden burst from the north-west. 
The velocity of the wind is ccmsidemble but is not uniform, hard gusts 
alternating with short lulls. The reversal of the wind direction is very 
sudden and the traces of the self-recording anemograph show that 
during the storm the wind changes in direction from between noi*th- 
west to north-east returning to south-west immediately after it. It 
iiB also sometimes noticed that the rain clouds after passing out to the 
sea return after a short interval and give a second shower further to 
the north-east. 

Bain commences almost immediately a& the wind changes from, 
south-west to north-west, and is generally moderately heavy during 
the few minutes it lasts. On the 4th May, 1897, 1*00 in^es were, 
received in 45 mitiates. 

The meteorological changes accompanying this ckss of storms are 
interesting. As the storm bursts there is a sudden and often, laorga 
rise in pressure, and whifo the storm lasts the barograph trace is vefj 
irregular. On 11th May, 1897, the rise, as the storm hurst, aBMUtnted to^ 
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a tenth of an inch in twenty minates. The changes in temperature and 
Taponr pressure are also remarkahle, both falling rapidly and by large 
amounts immediately the storm commences. 

The decrease in temperature and vapour pressure during nor' 
westers in 1897 are given below :— 



Date. 


Decrease of 


Decrease of 


temperature. 


Taponr pressure. 


• April lit 


•a. 


r*2 in 80 minates 


0*180'' in 16 minntee 


lisy 4th 


• •• 


16^0 „ 16 


» 


282'' „ 15 „ 


» 11th 


• •• 


10«-9 „ 20 


» 


0-886" „ 20 „ 


„ 16th 


••• 


r-7 „ 80 


» 


o-osi;; „ 80 ,. 


„ 19th 


••• 


lOP-2 „ 80 


ft 


0-288" „ 15 „ 


„ 27th 




1^2 „80 


w 


0184" „ 80 „ 


Jane 2nd 


••• 


C^-S „ 20 


»f 


0-881" „ 20 „ 



On the 13th May, 1897, during a duststorm, the decrease of vapour 
pressure in ten minutes amounted to 0*451 inch, but as this was due to a 
hot dry wind from the interior and not to the same cause that gives rise 
to the decrease during a nor' wester, it is not shown in the above table. 

In illustration of the above phenomena a reproduction is given 
on Plate I, figs. 1 and 2, of the tracings of the Barograph and Thermo- 
graph (wet and dry) recorded during the course of one of these storms 
on the evening of the 4th May, 1897. 

The changes in vapour pressure and relative humidity during the 
storm are shown below :— 





18 hrs. 


19 hrs. 


1916. 
hrs. 


19*30. 

hrs. 


19*45. 
hrs. 


20 hrs. 


21 hrs. 


22 hrs. 


Taponr pressare 
Belativehnmidity 


0-982" 
72 


0-944" 
74 


0-978" 
77 


0-746" 
82 


0-716" 
98 


0-708" 
86 


0-768" 
84 


0-825" 
86 



The fallowing statement gives the record of velocity and direction 
of ^e wind on the same evening as shown by the self-recording 
Beckley's Anemograph at Waltair : — 



18 to 19. 
hrs. 



19 to 19*15. 
hrs. 



19-16 to 20. 
hrs. 



20 to 21. 
hrs* 



21 to 22. 
hrs. 



Telocity in miles 
per hour 

Direction 



16 



S.S.W. 



14 

s. a. w. 



88 

8. 8. W. to N. 

throngh West 

and back ta 

N. N. W. 



N. N. W. 

to 
8. 8. W. 



11 
8. 8. W. 
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It will be seen that the wind, after blowing more or less steadily 
from the south-west and sonth-sonth-west all day, at 7-20 p.m. suddenly 
veered round to north-west and north with greatly increased velocity, 
blowing in hard gusts, and at the same time precisely (7-20 p.m.) the 
air pressure hegSkU to rise rapidly and i^ose 0*080 inch in about ten 
minutes. The barograph tracing is very irregular and jerky while the 
storm lasted, but as it was one of short duration (it was all over within 
an hour) this trace does not exhibit the numerous oscillations shown 
during longer storms of the same class. A fall of temperature took 
place a few minutes after pressure commenced rising and amounted 
to 15° in as many minutes. The decrease was by far most rapid during 
the first five minutes, as during this short interval the trace shows a fall 
of 12°. Accompanying the decrease in temperature was one in vapour 
pressure. At 7-15 p.m. vapour pressure was 0*978 inch ; fifteen minutes 
later it was only 0*746 inch, there having been thus a decrease of 0*232 
inch in these few minutes. Rain commenced immediately after the 
first gust of wind, and in three quarters of an hour a fall of 1*09 inches 
was recorded. 

The thermograph does not always show a fall of temperature so 
uniform and simple in its character. During many of these storms 
alternate gusts of cold and of dry hot air are experienced, which leave 
uumistakeable records behind them. As an example a copy is given on 
Plate I, fig. 3, of the thermograph trace during the progress of one of 
. these storms on the evening of the 11th May, 1897. While the wet bulb 
trace is almost as simple as on the 4th May that of the dry bulb shows 
a series of strongly marked and rapid changes of temperature. 

The following statement shows the amount of the spring and early 
summer thunder-storm rainfall at Yizagapatam for the past 28 years 
and the variations of each year's rainfall from the normal : — 













It May to 

mmenoemeDt 
of monsoon. 




1 


l^.i 












. j 


11 


41 




Inches. 


Inches. 


Inches. 




1-8 


H 


> 


o 




Inches. 


Inches. 


Inches. 


Inches. 




1870 


2*91 








078 


1-46 


616 


+ 1*59 


18th June 


1871 


0-10 


1*07 


2-81 


7-87 


2-38 


1868 


+ 1012 


20th ,. 


1872 











010 


2*62 


262 


-0-94 


2l8t ,. 


1873 











010 


417 


4-27 


+0*71 


28th „ 


1874 


0-30 











2*04 


2*43 


-1*13 


4th „ 


1876 


010 


0-10 








1*94 


214 


-1*42 


16th „ 


1876 














204 


2-04 


-1*62 


19th „ 


1877 


1*46 


116 


1-65 








417 


+ 61 


16th May 


1878 








078 


0-10 


2*62 


3*40 


-0*16 


20th Jane 


1879 








0*10 





0*29 


0-89 


-317 


20th May 
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YlA». 


1 


t 


1 


! 


'3|. 

iff 
Hi 


1 


11 

'C S 


Date of com- 
mencement 
of monsoon. 




Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 




1880 


0-49 


0-68 





204 


487 


7-48 


•f8'92 


1st Jane 


1881 








0^ 


0*19 


1-86 


2-28 


-1-88 


let „ 


1882 


010 











880 


8-40 


-0-16 


1st Jnly 


1888 


0-87 











0-68 


1*65 


-201 


18th Jane 


lo04 ••• 


87 


0-68 





010 


288 


8*88 


•fO-82 


14th „ 


1886 


0-29 





1-84 





0-87 


800 


-066 


14th „ 


1886 








019 





1-76 


1-94 


-1-62 


24th May 


1887 








0-89 





2-28 


2-62 


-0*94 


lUh Jone 


1888 








089 





810 


8-49 


-0-07 


10th „ 


1889 











aio 


0^8 


0*88 


-2-68 


9th „ 


1890 








0-18 


210 


860 


5-78 


+ 2-22 


14th „ 


1891 





0*09 


0-27 


0-49 





0-86 


-2-71 


24th May 


1893 














2*69 


2-69 


-087 


9th Jane 


1898 


0-89 


0-60 


116 


4-47 


108 


7-66 


+ 3 99 


18th „ 


1894 











1-84 


0*64 


1*98 


-1-68 


10th „ 


1895 











0-16 


2-76 


2-90 


-066 


14th ., 


1896 








COl 


1*80 


2*] 2 


8-48 


-018 


17th „ 


1897 


0-14 





1-22 


a26 


4-26 


6-87 


+2 81 


10th „ 


Means for 


















86 years up 


















to 1896 ... 


0-81 


016 


0-40 


076 


1-96 


8-66 







The mean for each month is as follows : — 

January ... ... ... ... 0*31 inch. 

February ... ... ... 0*15 „ 

March ... ... ... ... 0*40 „ 

April ... ... ... ... 075 „ 

Ist May to commencement of .monsoon ... 1*95 inches. 

It will be seen that the rainfall for the first two months of the year 
is small. In March as temperature rises the rainfall as compared with 
that for February nearly triples itself, and thereafter shows a constant 
large increase reaching its highest point in May. With May is included 
the first few days of June before the monsoon sets in, but as the rain 
received in these few days is in almost every year small in amount, by 
far the largest quantity of the rain shown in the sixth column of the 
table falls in May. More rain therefore falls in May, the hottest month 
of the year, than during the whole of the preceding four months. 

The most extraordinary fall of rain during the past twenty-eight 
years was that recorded during a thunderstorm m April 1871, when no 
less than 6*40 inches were registered from 10 to 16 hours on the 16th 
of that month. The old records of the observatory, however, were nn- 
f ortnnately not always kept with the care and accuracy desirable in such 
matters and there seems good reason to doubt whether this abnormally 
large &11 is not really a clerical error in the register. The next largest 
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fall is that of 2-67 iiichea recorded on the 25tli April, 1898, between the 
hours of 7 and 9 p.m. and thus a.fall of between two and three inches 
may be considered an unusually heavy fall for this time of the year, 
and it would appear unlikely that this has ever been exceeded. 

The mean rainfall for the whole period for Vizagapatam is 3-56 
i nohes. The amount for individual years varies from 13*68 inches in 
1871 or 7-55 inches in 1893 (if the 1871 records are not considered 
reliable) to 0"39 inch in 1879. The variations from the normal were 
largest in the years 1871 ( + 10-12" ?), 1879 (-317"), 1880 ( + 3-92") 
and 1893 (+3-99"). 

The meteorological conditions which might be supposed to influence 
to some extent the amount of the storm rainfall at this time of the 
year have been tabulated for the years in which the rainfall for the 
first five months was (1) in excess, and (2) in defect ; but no constant 
connection can be established between any of the meteorological con- 
ditions and the amount of rainfall. This will be more clearly seen by a 
reference to the accompanying table in which the variation from the 
normal of each element is shown for each year of extraordinary rainfall. 

It must be remembered that the observations from which this 
table was compiled were taken at 4, 10, 16, and 22 hours. Tbej 
could not therefore be much affected by the temporary meteorological 
changes introduced by this class of storms and hence represent very 
fairly the general conditions prevailing apart from such irr^ularities. 
It is much to be regretted that wind observations have to be omitted 
from this discussion, but the very unsatisfactory exposure of the ane- 
mometer and wind vane at this Observatory during past years renders 
them unreliable and hence probably misleading. 

- The interaction of the various meteorological conditions is so 
complicated that it is not always easy to distinguish what determines an 
excessive rainfall in one year and a defective one in the next. Unusually 
low pressure, excessive temperature and an unusual quantity of aqueous 
vapour present in the atmosphere are conditions from which might 
be expected an unusually heavy rainfall, and the opposite of these 
conditions the reverse, but the variations of rainfall do not always 
appear to follow this rule. In the year 1892, for example, pressure from 
February was in moderate to large defect, the deficiency in March 
amounting to as much as 0*094 inch and temperature for the same month 
onwards was considerably in excess. Vapour pressure was either normal 
or in alight defect for the first three months and in moderate to large 
excess in April and May, and yet no rain whatever fell in January, 
February, March and April In May the rainfall was heavier than usual. 
In 1880, on the other hand, though pressure was in persistent defect, the 
deficiency in no month was large, temperature was rather lower than 
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ATIOK OF VAPOCB PbKSSUBS FBOM 
NORMAL. 


Yabiation of Relative Humidity 

FBOM XOBMAL. 
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1870. 


+ 056 


-025 


-042 


-036 


-023 


-014 


p 


-1 


-1 


-2 


-2 


-4 


-a 


187X. 


+ 081 


+ 044 


-022 


+ 082 


+ 013 


+ 008 


-2 


+ 2 


+ 3 


-4 


+ 3 


+ 3 


+•1 


1873, 


+ 011 


+ 018 


+ 003 


+ 002 


-007 


+ 018 


+ 9 


+ 1 


+ 1 


+ 1 


+ 2 


+ 2 


+ 3 


1877. 


+ 032 


+ 057 


+ 012 


-005 


+ 011 


+ 010 


+ 1 


+ 4 


+ 7 


+ 2 





+ 3 


+ 3 


1880. 


+ 003 


-002 


-017 


+ 019 


-016 


-on 





+ 1 








+ 1 


+ 1 


+ 1 


1890,1 


-034 


-Oil 


+ 030 





+ 039 





+ 2 


-2 


+ 1 


+ 1 


-1 


+ 1 





1883. 


-009 


+ 060 


+ 036 


+ 088 


+ 045 


+ 035 


+ 3 


+ 2 


+ 


+ 7 


+ 8 


+ 6 


+ 5 


1897. 


+ 077 


+ 124 


+ 055 


+ 008 


+ 045 


+ 050 


-2 


+ 1 


+ 1 


+ 1 


-2 


+ 2 





1872, 


+ 006 


+ 013 


+ 038 


+ 005 


+ 046 


+ 033 


+ 4 


-6 





+ 1 


-2 


+ 1 





1874. 


+ 018 


+ 010 


+ 014 


-006 


+ 004 


+ •013 


+ 7 


+ 3 





+ 3 


+ 1 


+ 4 


+ 3 


1875^ 


+ 003 


-045 


+ 023 


+ 031 


-003 


-005 


+ 4 


+ 2 





+ 4 


+ 2 


+ 4 


+ 3 


1876. 


-028 


-016 


+ 068 


+ 048 


+ 060 


+ •022 


+ 3 


-2 


-1 


+ 5 


+ 3 


+ 4 


+ 2 


1879. 


-040 


-016 


+ 029 


+ 024 


-019 


+ 005 


+ 5 


-4, 


i 


-2 


-1 


+ 2 





1881, 


-065 


-109 


-054 


-010 


+ 002 


-•037 


-4 


-6 


-10 


-5 


-2 


+ 2 


-4 


1883, 


-004 


-025 


-007 


-017 


+ 009 


-008 


+ 4 





-4 


-2 


-1 


-1 


-1 


1886, 


-023 


-Oil 





-019 


-001 


+ •001 


+ 6 











-1 


+ 4 


+ 2 


1887, 


+ 026 


-026 


-006 


-049 


+ 004 


-006 


+ 6 


+ 1 


_2 


-3 


-3 


-I 





1889, 


+ 039 


-030 


-054 





-018 


-•014 


-3 


-2 


-5 


-6 


-4 


-3 


-4 


1891, 


-031 


+ 007 


+ 010 


-026 


-007 


+ 007 


+ 7 


-3 





+ 1 


-6 


-1 





1892, 


-023 


-002 





+ 090 


+ 040 


+ •017 


-5 


-2 


-I 


-4 


+ 3 


-2 


-2 


189i 


+ 031 


+ 026 


+ 043 


+ 02J 


H028 


+ •029 


+ 6 


+ 3 


+ 3 


+ 2 


+ 3 





+ 3 


1899^ 


+ 021 


+ 001 


-053 


-054 


-032 


+ •014 


+ 7 


+ 2 

i 


-2 


-5 


-4 -3 


-1 
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nsnal and vaponr pressure was maoh the same) as the normal ; but the 
rainfall was abnormally heavy. March was the only month in which 
less rain than nsnal was received and in May the rainfall amonnted to 
4*37 inches or 2*42 inches more than the nsnal fall for that month. 
For the whole period the rainfall amonnted to 7*48 inches and was one 
of the three largest amounts recorded daring the past twenty-eight years. 
The year 1877 also affords another example of how the rainfall at this 
season of the year often shews anomalies which would not be expected 
from the existing meteorological conditions. The whole of the rainfall 
of 4'17 inches in 1877 was received during the first three months of the 
year when the local meteorological conditions cannot be said to have 
been favorable for excessive rainfall. Pressure was steadily in excess 
from the preceding December and temperature was below the normal. 
The unnsually large amount of vapour present in the atmosphere during 
the months of January, February and March, is the only favorable con- 
dition, but the excess was not very large and in March amonnted to only 
0012 inch. In 1893, also one of the years of greatest excess in rainfall, 
the only condition apparently in favour of it was that vapour pressure 
was in excess of the normal. 

In 1897, with the exception of the month of April, conditions were 
peculiarly favourable for excessive rainfall. Pressure was steadily in 
defect during the first three months of the year and vaponr pressure in 
large excess. Temperature was also in large to moderate excess, the 
excess in February of the mean temperature for the whole month 
amounting to 4^'4i. In April pressure increased and was in moderate 
excess, and vapour pressure had decreased to the normal quantity. 
Temperature continued in moderate excess. Rainfall was heavier 
than usual in March and considerably in excess during May when 
the unusually large number of five thunderstorms occurred. In 
April less rain than usual was received. Other years in which the 
rainfall appears to agree fairly well with the prevalent local meteoro- 
logical conditions are 1871, 188J, 1889 and 1890. 

It would appear that one of the conditions most' constantly accom- 
panying the occurrence of nor* westers is an increase in the amount of 
aqueous vapour. Frequently for days before a storm occurs, skies cloud 
over regularly in the afternoon, and each succeeding afternoon the 
clouds appear thicker till the storm breaks. An examination of the 
conditions prevailing before each of the storms in the hot weather 
of 1897 shows that vapour pressure invariably showed a steady increase 
day after day for three or four days before the storm burst. 

In the foregoing table, anomalies in vapour pressure frequently 

agree with anomalies in the storm rainfall. The agreement is not 

always apparent, but as these storms would appear to depend largely on 

conditions varying from day to day, this is not so much to be wondered 

2 
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at when only monthly means aref dealt with. The agreement would 
perhaps be more clearly traceable if the variations in yapoor pressure 
daring each of the 24 hours of the day could be shown. For example in 
both 1896 and 18^7 vapour pressure was in excess in the month of May 
and more so in 1896 than in 1897, but the rainfall due to thunderstorms 
in May 1896 was below the normal, while in May 1897 it was above. 
On comparing the vapour pressure with the normal at each of the four 
hours at which observations were taken, a result is arrived at which 
may possibly explain this apparent inconsistency. Thus : — 



May. 


4 A.M. 


10 A.M. 


4 P.1C. 


10 P.M. 


Mean. 


1896 
1897 


+ -050" 
+ -054" 


+ 057" 
+ -089" 


+ •009*' 
+ -052" 


+ 136" 
+ 035" 


+ -063" 
+ -045" 



The excess iu vapour pressure in 1896 occurred chiefly during the 
night when convection due to solar action is at a minimum, and at 4 
P.M., after the maximum heat of the day has been attained, vapour 
pressure was practically normal. In 1897, on the contrary, vapour 
pressure though not so largely in excess at night was in considerable 
excess at 4 p.m., the time of day when conditions are peculiarly favour- 
able for the occuri-ence of thunderstorms. This will perhaps explain why 
thunderstorms were more frequent in 1897 than iu 1896, though at firat 
sight the vapour pressure conditions appeared more favourable in 1896. 

When it is also remembered that thunderstorms are often associated 
with unsettled pressure conditions over a large tract of country and are 
dependent on the mixture of dry dust-laden air with a moisture saturated 
current probably at a considerable height above ihe surface of the earth, 
it is not surprising that the observations taken at any single station 
should fail to establish the conditions favourable for their occurrence. 

As an interesting fact and one that demonstrates how atmos- 
pheric and vapour pressure conditions are influenced by this class of 
storms, it may be mentioned that the meteorological observations for 
the hot weather of 1897 show that almost in every case when in the 
*' Weather Remarks " of the day a note appears that distant thunder was 
heard (though uo storm actually visited the station) vapour pressure 
deci-eased suddenly and pressure showed unmistakeable signs of unsteadi- 
ness in the barograph trace. 

The most important points with regard to the spring and early 
summer thunder-storm rainfall are therefore the following : — 

(1) It increases in quantity as temperature increases, the precipita- 
tion in May being gi'cater than that of April and April than of March. 

(2) It usually takes place after the maximum temperature of the 
day hns been recorded. 
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(3) The preyailiog winds at this seajBon of the year are soath- 
iresterly, but the rain daring these months is invariably received with a 
wind from the north-west. 

(4) The storm breaks with a sudden burst, the wind Mowmg in hard 
gnsts, and the change in direction of wind is practically instamtaneons. 

( 5) The change of wind is accompanied by a rapid and geoerally 
irregular rise of pressure and a rapid fall of teibperatia^ and large 
decrease in vapour pressure. 

THE MONSOON PERIOD. 

During the winter or cold weather months pressure is lowest in the 
sea region to the south of India and in the south of the Bay. As the 
bot weather sets in and temperature begins to rise in Northern India 
the distribution of pressure changes. The area of low pressure is 
gradually shifted northwards and by May a trough of low pressure lies 
across Northern India preparing the way for, and determining the local 
variations in the direction of, the monsoon winds. Changes of a similar 
nature over a larger area are the cause of the monsoon, for with the 
alteration in the distribution ci pressure the south-east trade wind» 
extend to north of the eqaator where they take a south-westerly 
course and become the rain-bearing current of the S. Wr Monsoon. 

The limits of monsoon winds in the Bay of Bengal as laid down by 
Mr. J. Eliot, F.R.S., Mete^ological Reporter to the Ooverament of 
India, are as follow : — 

** From 1st to 31st May may be termed the May, or Hot Weather 
Transition Period. During this time monsoon winds advance into and 
establish themselves in the Bay. 

'' From 1st June to 30th September, the monsoon winds are per- 
manently established over the whole of the Bay and give rain to the 
whole of North-Eastem India* 

** From 1st October to 31st December may be termed the October 
or Cold Weather Transition Period, durmg which the monsoon winda 
gradually cover smaller portions of the Bay and the winds in the lower 
strata recurve in the centre and are continued as north-easterly winds 
to the west or Madras coast, where they are known as the North- 
East or the retreating South- West Monsoon." 

The monsoon current in the Bay is very rarely fully established 
before the middle of June. 

The extreme northern and southern districts on the east coast of 
India receive their monsoon rainfall at two different seasons of the year. 
The northern districts obtain their principal rainfall during the four 
months of June to September, while in the southern districts along the 
Carnatic coast very little rain falls during these months, but the heaviest 
rainfall occurs during the retreat of the monsoon from the Bay in the 
mouths of October, November and December. Vizagapatam occupies 
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an inteimediate position and as may be expected receives rain daring 
both periods, from both the so called sonth-west and north-east mon- 
soons. This distribution of rainfall is chiefly due to the lie of the coast 
which in the Gamatio runs almost due north and south. The hnmid 
south-west winds entering the Bay hence do not impinge on this part 
of the coast and the little rain received during the first part of the 
monsoon is that carried by the winds of the Arabian Sea branch of the 
monsoon current over from the West coast, a large proportion of their 
moisture being lost in crossing the Western Ghats and the high hills in 
the interior. From Ongole and Masulipatam northwards, however, the 
coast line takes a north-easterly course and hence a considerable 
amount of rain is received from this point noi-thward from the Bay 
monsoon current ; especially during the passage up the Bay of cyclonic 
storms, which give the heaviest bursts of rainfall. 

The distribution of rainfall during the monsoon is the reverse of 
that obtaining during the thunder-storm rainfall period of the spring and 
early summer ; for, while during the latter season, stations in the interior 
receive more than those on the coast, during the monsoon the coast 
stations in the CircarS| as a rule, receive the larger share. But local 
variations on the coast continue the same, Vizagapatam again receiving 
more rain during the monsoon than either Cocanada or Bimlipatam. 

The average rainfall at Vizagapatam for each month from the com- 
mencement of the monsoon to the end of the year is as follows : — 

From the commencement of monsoon to the end of June 4*21 inches. 
During July ... ... ... 473 „ 

August ... ... ... 6-69 „ 

September ... ... ... 800 „ 

October ... ... ... 1119 „ 

November ... ... ... 4,-89 „ 

December ... ... ... 1-82 



Total ... 40-53 



It will be seen that the rainfall increases steadily up to a maximum in 
October, suddenly falls off in quantity in November and practically ceases 
in December, more than half of the average fall of 1*83 inches shown 
for that month being due to abnormally heavy rain received during a 
cyclone in 1878, amounting to 2503 inches. The rainfall during June 
and July is almost the same in amount. In August it increases by an 
inch and in September it is almost 2| inches more than in August, while 
in October it is 3| inches more than in September, 

The SouthmWest Monsoon.— The south-west monsoon 
generally commences at Vizagapatam between the 9th and the 15th 
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June bnt the date varies greatly in different years. Daring the last 
twenty-eight years the monsoon once commenced as early as the 16th 
May and once as late as the 1st July. On three other occasions it com- 
menced in May but in twelve of the remaining twenty-two years 
the date of the commencement of the monsoon fell within the second 
week in Jnne, which may therefore be taken as the most probable time. 
The date of the end of the sonth-west monsoon also varies bnt the 
variations are not qnite so large as those of the date of its commencement. 
It generally ends daring the first week in October and there is usually 
a short interval of about ten days of fine weather before the com- 
mencement of the so-called north-east monsoon. 

The south-west monsoon commences with either a barst of heavy 
rain or with several days of dark gloomy weather accompanied by a 
light and more or less continuous drizzle. The heavy rainfall generally 
accompanies the passage of one of the cyclonic storms which so fre- 
quently herald the first advances of the monsoon current up the Bay, 
while the days of light rain generally occur when either the monsoon 
breaks without a storm or when the storm forms near the head of the 
Bay and is too far north to affect Yizagapatam. The initiatory rainfall 
in these years is probably due more to the monsoon winds blowing 
over from the west coast than to those of the Bay current. 

The average number of days the south-west monsoon lasts at 
Yizagapatam is 117, of which on an average there are about 39 days in 
which the rainfall amounts to or exceeds one-tenth of an inch. It will 
thus be seen that the rainfall at Yizagapatam is of an intermittent 
character, frequent and prolonged breaks occurring between the bursts of 
rainfall. These bursts of rain, it has already been mentioned, are very 
often due to the numerous cyclonic storms of feeble intensity which are 
formed in the Bay during the continuance of the monsoon. The pre- 
valence of steady south-west winds giving continuous general rain for 
more than a few days at a time is at Yizagapatam, as elsewhere, of rare 
occuiTcnce ; as the monsoon current is constantly advancing and reced- 
ing. During the breaks or intervals rainfall is generally scanty and 
consists of local showers over small tracts of the country. As Mr. J. Eliot 
has shewn, cyclonic storms or distarbances are a regular and constant 
feature of the whole of the monsoon period and affect the rainfall to a 
larger extent than many suppose. 

It may also be mentioned that the barometer often falls during the 
intervals of fine weather and rises again when rain recommences. These 
oscillations mast be distinguished from those connected with the changes 
indicating the formation or advance of a storm. 

The following table gives particulars regarding the south-west 
monsoons of the past twenty-eight years, from 1870 to 1897. 
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SOUTH-WEST 





|s 


i 

1 


1 


1 

■s 

i 


KAIN 


YSAB. 


Gommenoemetat 

of Monsoon to 

80th June. 


July. 




Amtk 


Tar. 


Amt. 


Var. 












ff 


// 


ff 


/# 


1870 


leth June. 


17th Oct. 


122 


61 


621 


^200 


898 


-076 


1871 
1872 
1878 


SOth ., 

2lBli „ 

28th „ 


28th Sept. 
6th Oct. 
4*h „ 


101 

108 

99 


34 
66 
83 


8-01 
4-46 
1-07 


-1-20 
+0-26 
-814 


204 
8-92 
8-88 


-2-69 
+ 4-19 
+4-10 


1874 
1876 


4th „ 
16th .. 


16th „ 
6th „ 


136 
113 


61 
28 


201 
0-97 


-1-30 
-8-24 


4-66 
880 


-0-17 
-148 


1876 
1877 


l»th „ 
16th May. 


4th „ 

eth „ 


108 
147 


38 
89 


1-36 
18-97 


-286 
•fd-76 


369 
8*69 


-104 
-1-14 


1878 


aothJnne. 


0th „ 


112 


46 


8-72 


-1-49 


9*22 


+ 449 


1879 


aOthMay. 


lath „ 


146 


44 


16-81 


+ 1160 


2-91 


-1*82 


1880 
1881 


1st June. 


4th „ 
5th „ 


126 
127 


40 
60 


8-80 
7-76 


-091 
+ 3-66 


8-63 
2-62 


+ 3-90 
-211 


1882 


l8t 3u\j. 


6th „ 


97 


36 





-4-21 


4-76 


+ 002 


1888 


18th June. 


6th „ 


116 


39 


1-84 


-287 


2-72 


-201 


1884 
1886 


14th „ 
14th „ 


8rd „ 


110 
112 


44 
87 


2-18 
288 


-208 
-1-88 


2-81 
8*59 


-1-92 
-1-14 


1886 


84tbMa7. 


80th Sept. 


180 


60 


6-21 


+2-00 


7-28 


+ 2-66 


1887 


11th June. 


21«t „ 


108 


82 


7-87 


+ 816 


611 


+ 1-38 


1888 

lOsRf ••• 


loth „ 
9th „ 


6th Oct. 
10th „ 


118 
184 


26 
62 


1-66 
3-69 


-2-66 
-068 


8*20 
8-26 


-1*68 
+ 8-62 


1890 
1891 
1892 
1893 


14th „ 
S4th May. 
9th Jane. 
18th „ 


28th Sept. 

4th Oct. 

l«t „ 
23rd Sept 


107 
134 
116 
103 


29 
31 
33 
83 


3-97 
4^8 
0-61 
2-71 


-0-24 
+ 0-42 
-3-60 
-1-60 


3-60 
8-63 

4-84 
6-69 


-1*13 
-1*10 
+0»11 
+ 0-86 


1894 
1896 


10th „ 
14th „ 


18th Ool. 
20th Sept. 


126 
108 


36 
81 


8-87 
6-00 


-1-84 
+ 1-79 


2-24 
109 


-2-49 
-2-74 


1896 
1897 


17th „ 
10th „ 


27th „ 
20th „ 


108 
113 


28 
27 


1-72 
0-74 


-2*40 
-8-47 


718 
1*66 


+ 2-40 
-3-08 


Means up to 
1896 ... 


10th June. 


4th Oot. 


117 


39 


4-21 


••• 


4*78 
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MONSOON. 



FALL. 




Angost. 


September. 


Ist October to 
end of 


Total for S.-W. 
Monsoon. 


Rkmabkablb 






Monsoon. 


FALLS OF BAIN. 


Amt. 


Var. 


Amt. 


Var. 


Amt. 


Var. 


Total 


Var. 


Percentage 
of variation 




tf 


It 


/# 


9f 


// 


M 


/' 


f 


// 




4*95 


-0*75 


15*62 


+7*62 


1-75 


+0-67 


82-51 


+ 8-80 


+ 371 


20th September, 
3-98 inohea. 


8*40 


-2*29 


2*52 


-5*48 





-1-08 


10*97 


-12*74 


-53*7 




7*66 


+ 1*97 


7*87 


-0*63 


2*62 


+ 1-54 


81*03 


+ 7-32 


+ 30*9 




0*89 


+ 4*20 


3*59 


-4*41 


019 


-089 


28*57 


-014 


- 0*6 


28th Angnst, 
4*17 inches. 


3*01 


-2*68 


8*63 


+ 0-68 


3*80 


+ 2*22 


22*41 


-1*30 


- 5*5 




3*20 


-240 


9^ 


+ 1*60 


116 


+0*03 


18*28 


-5*48 


-231 


18th September, 
8'88 inches. 


5*43 


-0-26 


621 


-1*79 


0*19 


-0*89 


16*88 


-6*83 


-28*8 




849 


-2*20 


9*12 


+ 112 


0-39 


-069 


30 56 


+ 686 


+ 28-9 


16th-20thMay, 
12*70 incheal; 
and 2nd Sept., 
4*95 inches. 


5-34 


-0*85 


6-50 


-1-50 


2*72 


+ 1*64 


26 50 


+2*79 


+ 118 


22nd JqIj, 514 


2-43 


-8*26 


3-78 


-422 


1-65 


+0*57 


26 58 


+2*87 


+ 12*1 


inches. •• 
20th-28rdMay, 


405 


-0-74 


165 


-6-35 


0*49 


-0-59 


1902 


-4-69 


-19*8 


12-51 inches. 


7*28 


+ 1*59 


5*63 


-2 37 


417 


+ 3*09 


27 46 


+ 8 75 


+ 15*8 


OthUnne, 3*98 


301 


-2*68 


1727 


+ 9*27 


0*49 


-0*59 


25*52 


+ 1*81 


+ 7*6 


inches. 
9th-10th Sept., 
5*62 inches. 


11*54 


+ 585 


611 


-1*89 


0-19 


-0*89 


22*40 


-1*81 


- 5-5 


28th-30th Aug., 


11*16 


+ 5*47 


9*70 


+ 1*70 


0-49 


-059 


26-29 


+ 2*58 


+ 10*9 


5-92 inches. 


S*69 


-200 


12*80 


+ 480 


116 


+008 


2357 


-014 


- 0*6 


18ch September, 


1828 


+ 7*60 


5*04 


-2*96 





-108 


81*82 


+ 811 


+ 34*2 


708 inches. 
lst-2nd Ang., 


5*83 


-006 


601 


-199 





-108 


2512 


+ 1*41 


+ 5*9 


4-95 inches. 
Ilth-I2thjane, 


1-66 


-4*04 


116 


-6*84 


126 


+0-18 


882 


-14*89 


-62-8 


6-69 inches. 


3-40 


-2*29 


14*86 


+ 6 86 


4*66 


+ 3*58 


84*36 


+ 10*65 


+ 44-9 


18th September, 


4-U> 


-1-59 


5-57 


-2-48 





-1*08 


17*24 


-647 


-27-3 


10*48 inches. 


4*04 


-1-66 


3*32 


-468 


0-49 


-0*69 


16 11 


-7-60 


-321 




1265 


+ 636 


7*92 


-0*08 


0*13 


-0-96 


26*55 


+ 1*84 


+ 7-8 




2*08 


-8*66 


21-87 


+ 13-87 





-1*08 


81*70 


+ 7*99 


+ 387 


13th-l5thSept., 


2*61 


•3*08 


8*58 


+0-68 


0*49 


-059 


1679 


-6-92 


-29*2 


17-48 inches.. 


8*71 


+802 


8*69 


+0 69 





-1*08 


25*29 


+ 1-58 


+ 6-7 


25th Ang., 8*88 
inches ; and 
3rd-6thSept., 


316 


-2*58 


1*59 


-6*41 





-1*08 


13*60 


-10*11 


-42-6 


5-92 inches. 


2*82 


-287 


6-53 


-1*47 





-108 


11*74 


-11-97 


-505 




5*69 


.*. 


800 


••• 


108 


... 


23*71 


••• 


.•• 
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It will be seen that, aa already stated, tlie dates of oommeBcement 
of the monsoon fall within the extreme limits of 16th May in 1877 to 
Ist July in 1882, but the most usual time is during the second week in 
June. The extreme limits of the end of the south-west monsoon are 
from 21st September in 1887 to 17th October in 1870. The length of 
time the south-west monsoon lasts varies from 97 days in 1882 to 147 
days in ^877 while the largest number of actual rainy days (t.e., in 
which the. rainfall amounted to 0*10 inch or more) is only 55 days in 
1872 and the smallest number 22 in 1896. No predictions as to the 
character of the monsoon can be based upon the date of its commence- 
ment ; for the two extreme dates of 16th May and 1st July both occurred 
in years when the rainfall was in excess of the normal : in 1886 and 1891 
the monsoon commenced on the same date (the 24th May) and yet the 
rainfall in 1886 was 34 per cent, in excess of the normal and in 1891 was 
32 per cent, in defect ; and in 1880 and 1881, another pair of years in 
which the monsoon commenced on exactly the same date, rainfall in one 
year was 20 per cent, in defect and iu the other year 16 per cent, in 
excess. 

If the years are arranged according to variations in rainfall, and all 
years in which the variations amount to less than 20 per cent, are con- 
sidered to be normal, the classification will be as follows : — 



Normal Rainfall. 


ExcEssivB Rainvall. 


Defective Rainfall. 


Years. 


Percentage of 
variation. 


Tears. 


Percentage of 
excess. 


Years. 


Percentage of 
defect. 


1878 


- 0-6 


1870 


871 


1871 


687 


1874 


- 6-6 


1872 


809 


1875 


231 


1878 


+ 1V8 


1877 


28-9 


1876 


28-8 


1879 


+ 12-1 


1886 


84-2 


1888 


62-8 


1880 


-19-8 


1889 


44-9 


1890 


278 


1881 


+ 16-8 


1898 


33-7 


1891 


821 


1882 


+ 7-6 






1894 


29-2 


1888 


- 5-6 






1896 


426 


J.Oo4i •«• 


+ 10-9 






1897 


505 


1885 


- 0-6 










1887 


♦ 5-9 










1892 


+ 7 8 










1896 


+ 6-7 











Tears of deficient rainfall are more numerous than years of extra- 
ordinarily heavy rainfall, and the percentages of defect are also larger 
tlian the percentages of excess. The most extraordinary year on record 
was 18S8 when the amount of rain received during the south-west 
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monsoon was no less tban 62' 8 per cent, in defect, wluch is equivalent to 
a rainfall of only 8*82 inches instead of the normal quantity of 2371 
inches. The deficiency was greatest in the months of Angnst and Sep- 
tember. It may, however, be mentioned that the retreating monsoon made 
up in some measure for this extraordinarily scanty rainfall by giving 
slightly more rain than usnal in the months of October and November, 
and thns making the year a less disastrous one from the agricultural 
point of view than the years 1871, 1891 and 1896 which do not show so 
hu>ge a deficiency in the first part of the monsoon. The year 1871 with 
a deficiency of 53'7 per cent, comes next and here again the greatest 
defect occurred in the month of September ; but unlike the year 1888 
the later rains in October and November practically failed altogether. 
The south-west monsoon for 1897 shows almost as large a deficiency 
but happily it was partly made up by a moderately good north-east 
monsoon. The years 1896 and 1891 are the next most remarkable 
among the years of scanty rainfall, and they are also remarknble as 
being the years in which the total annual i-ainfall was the smallest on 
record. All five of these years with the exception of 1897 exhibit the 
same feature of the largest deficiency (both absolute and relative) 
occurring in September. The remaining five years of deficient rainfall 
call for no special remark. 

The largest amount received in excess of the normal rainfall was 
10*65 inches in 1889, and it is notewoi-thy that the whole of this excess 
was dae to one day's exceptionally heavy rain ; for on the 18th September 
a fall of 10*48 inches was registered, which is the heaviest fall on record 
for one day for this season of the year. The year 1870 with an excess 
of 37* J per cent, comes next and is closely followed by J 886 ( + 34-27o) 
and 1893 ( + 33*77o)« The actual amount of rain received in excess of 
the normal during these three years varies from 7*99 inches in 1893 to 
8*80 inches in 1870. The only other years in which the excess amounted 
to more than 20 per cent, were 1872 ^nd 1877. 

The chief feature in the third list, that of years of normal rainfall, 
is the remarkable series of ten years from 1878 to 1887, in which all but 
one (1886) were years of practically noi-mal rainfall ; the variations of 
none of these nine years amounting to as much as 5 inches in excess or 
defect and in seven out of the nine being under 3 inches. 

If the years 1870-96 are divided into three periods of nine years each 
results are obtained which would appear to give colour to the statement 
sometimes heard that rainfall is steadily on the decrease. 

The first period of nine years (1870-78) is very equally divided 
into three years of excessive, three of defective, and three of normal rain- 
fall. The second period (1879-87) has no less than eight years of normal 
and one of excessive rainfall. The third period (1888-96) has two yeais 
3 
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ikormal, two years excessive, and five years defeotiye rainfall. This is 
better shown by the following statement : — 





NUMBBB OF YBABS OF 


AverRRo 


Ybaas. 


Normal 
Rainfall. 


Bxoessive 
Rainfallv 


Defective 
Rainfall. 


Rainfall of 
the Period. 


1B70-78 
187d-87 
1B88-96 


8 
8 
2 


B 

1 
2 


3 

6 


28-64 inohea 
26-31 „ 
21-06 „ 



The rainfall received during the last nine years has thus been very 
considerably below the quantity received daring the firat two periods. 
Taking each group of nine years it will be seen that while the average 
monsoon rainfall for 1870-78 was 2364 inches and for 1879-87 was 2531 
inches, the average for 1888-96 was only 21*05 inches. There has thus 
been a decrease of 4'26 inches in the average sonth-west monsoon i-ainfall 
of the last nine years, when compared with the nine years immediately 
preceding or 3*412 inches if the average of the preceding eighteen years is 
taken. This is a very lai^e decrease when it is remembered that it 
was distributed over a period of nine years. If the year 1897 be added 
to the last period the decrease in rainfall would be still more marked, 
the average for the last ten years being only 20* 12 inches. This large 
decrease in rainfall is chiefly due te the years 1888, 1896 and 1897, but 
it is a curious fact that nO less than six out of the last ten yeai-s were 
years of deficient rainfall. 

From the nature of the monsoon current and the region in which it 
takes its origin, it is evident that the pre-monsoon meteorological condi- 
tions prevailing in India cannot be expected to famish complete data 
from which the strength or weakness of the current may be predicted. 
They can be utilized for indicating %nly the probable distribution of the 
rainfal], and this can be done only by examining the relative anomalies 
of pressure, temperatnre, &c., over the whole of India. Hence the 
observations at a single observatory ai-e of very little use in determining 
either the nature or probable distribution of the monsoon rainfall. In 
illustration of the above remarks, the mean pressure, temperature, vapour 
pressure and relative humidity anomalies for the months March to May 
are given below for 1889 and 1893, two years in both of which the 
Qouth-west monsoon rainfall was in considerable excess, and for 1888 
and 1891 in both of which it was in considerable to large defect; and it 
will be seen how opposite the conditions preceding the monsoon were to 
each other in each pair of years. 
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BxcBssiYi Rain. 


DBFSCTI7I Bain- 






FALL. 


FALL. 


'. 




1889. 


1893. 


1888. 


1801. 




March. 












Pressizre anomaly 


•I- 0-041 


+ooei 


-0020 


-0-008 




Temperatare do. ... 


+0-4 


-1-6 


+0 4 







Vapour preBBure do. ... 


-0054 


+ 0036 


-0-021 


+0QI0 






-6 


+ 7 


-3 


+ 1 




April. 












PresBiire anomaly 


+0-026 


-0004 


-0<)31 


+ 0*088 


■ 


Temperature do. ... 


+ 12 


-0-5 


+0-6 


+ 1-1 




Taponr pressure do. ... 





+0-068 


+0-004 


-0-026 




BelaUve humidity da ... 


-4 


+ 8 


-2 


-6 




kay. 












Pressure anomaly 


+O-08O 


-0041 


-0-018 


-0026 




Temperature do. ... 


+ 0-8 


'-0-7 


+0-2 







Vapour pressure do, ... 


-0018 


+ 0045 


-0036 


-0-007 




Belative humidity do. ... 


-8 


+ 6 


-4 


-1 


• 


S.-W. monsoon rainfall do. 


+ 10-65 


+ 7-99 


-14-89 


-r-60 





The divergencies are greatest in years of e^ccessive rainfall 
and the anomalies agree more (^sely jn years of partial failure 
of the soath-west monsoon rains. On examining the pre-monsooa 
meteorological conditions of all the years in which the south-west 
monsoon £uled, it would indeed appear as though deficient pressure*, 
and excessive temperature and vapour pressure during the months of 
March, April and May, generally preceded a failure of the south- wei^t 
monsoon, which is certainly not what would be expected. 

A curious coincidence (for perhaps it can scarcely be considered 
more) is that excessive rainfall in May and during; the first few day? of 
June before the south-west monsoon bursts, is almost always followed by 
defective monsoon rainfall in June. The probability of this coincidence 
is in the ratio of 13 to 3. In the three years when excessive pre-mon- 
soon rainfall was not followed by deficient rainfall at the commencement 
of the monsoon, the excess was relatively small, but in all years when 
the, excess was strongly marked deficient monsoon rainfall in June 
followed without exception. The reverse ho^evw does not hold good. 

The following table gives all years in which the minfall in May 
and the first few days in June before the monsooii commenced was above 
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the normal, from which it will be seen that the only years in which 
these conditions were not followed by deficient monsoon rainfall daring 
the remaining days of Jane were the years 1872, 1887 and 1895. The 
excess in the rainfall of May and early part of June in all these three 
years was small, the largest being 0*80 inch in 1895. 



Ybam. 


Bainfall from 

l8t May to 

commencement 


Bainfall from 
commenoement 
of monsoon to 


Bainfall of the 
whole 8.-W, 






of monsoon. 


30th Jnne. 


monsoon. 






Inches. 


Inches. 


Inches. 




1871 


+ 88 


-1-20 


-12 74 




1872 


+ 0-67 


+ 25 


+ 7-82 




1873 


+ 2-22 


-314 


- 014 




1874 


+009 


-1-30 


- 1-80 




1876 


+0-09 


-2-86 


- 6-83 




1878 


+0-67 


-1-49 


+ 2-79 




1880 


+ 242 


-0-91 


- 4-69 




1882 


+ 1-86 


-4*21 


+ 1-81 




1884 


+ 0-88 


-208 


+ 2-58 




1887 


+ 0-28 


+ 316 


+ 1-41 




1888 


+ 115 


-2-66 


-14-89 




1890 


+ 1-55 


-0-24 


- 6-47 




1892 


+ 0-74 


-860 


+ 1-84 




1896 


+ 80 


+ 179 


+ 1-58 




1896 


+ 017 


-2-49 


-1011 




1897 


+ 2-31 


-3-47 


-11-97 





Excessive rainfall in May and the early part of Jane before the 
monsoon bursts shonld therefore be regarded with some suspicion, as 
possibly preceding a deficient monsoon rainfall in Jnne which has so 
disastrous an effect on the early crops ; and if this also takes place the 
probabilities are about 2 to I that the total rainfall of the south-west 
monsoon will also be below the normal. 

These conclusions, however, should be received with some caution 
as thei*e are no easily discernible reasons why excessive rainfall in May 
should be followed by a failure in the monsoon rains. The reverse of 
these conditions also is not followed by excessive rainfall. 

The following is a short summary of the principal features of the 
south-west monsoon in Yizagapatam. 

(1 ) It generally commences during the second week of June and 
ends in fhe first week of October. 

(2) Neither the date of commencement, nor the local meteorolo- 
gical conditions prevailing during the preceding months of March, April 
and May, afEord any reliable indications by which the probable nature 
of the south-west monsoon may be predicted. 

(3) The rainfall of the years 1878-85 was remarkably uniform and 
closely approximated to the normal. But the total rainfall of the last 
ten years has been remarkably deficient in quantity. 
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(4) Excessive rainfall immediately preceding the bnrst of the 
monsoon is often followed by deficient rainfall at the commenoement of 
the monsoon. 

The North-East Monaoon.^ln September and October 
temperature commences falling in Northern India, and the area of highest 
temperatnre and conseqaently of lowest pressure moves southward, the 
first tendency being shown to the establishment of the normal cold 
weather distribution of pre8sui*e. In the transition period of Sep- 
tember and October, the area of lowest pressure lies over the Camatic 
and Ceylon and the adjacent sea area. The Bay of Bengal monsoon 
current which has been blowing steadily from the south-west during 
the preceding months, becomes variable and sometimes easterly in the 
centre of the Bay, and gradually curving round, in consequence of the 
change in pressure distribution, begins blowing from between ^ast 
and north-east on the Carnatio coast, and brings with it the rains 
known as the north-east monsoon. The so-called north-east monsoon 
rains are hence caused by the south-west monsoon, in its retreat from the 
Bay. As the area of lowest pressnre retreats further south, tlie monsoon 
winds retreat also and the noi-th-east monsoon rains gradually cease. In 
the extreme south of the Peninsula the heaviest rains are usually received 
during December, but at Vizagapatam, so much further north, the 
December rainfall is in ordinary years very small in amount, and the 
north-east monsoon rains practically cease at the end of November. 

From the agricultural point of view the north-east monsoon 
rains at Vizagapatam are the most important, and they are at the same 
time the most uncertain. In some years rainfall is continued late into 
December, but during the compai-atively short time the monsoon usually 
lasts very heavy rain is often received, occasionally equal to and even 
exceeding the normal rainfall for the whole 3^ months of the south-west 
mousoou. In other years, owing to an unusually rapid retreat of the 
monsoon current, there is practically no north-east monsoon in this part of 
the country and the rains fail entirely. It is hence essentially a season 
of extremes. While during the past twenty-eight years there were 
thirteen years of practically normal south-west monsoon rainfall, when 
the percentage of variiition from the normal did not exceed twenty per 
cent., the number of normal north-east monsoons during the same period 
did not exceed nine. It would therefore be of considerable importance 
to be able to foretell the probable nature of the north-east monsoon with 
some degree of certainty. 

The following table will show the chief features of the north- 
east monsoon at Vizagapatam during the past 28 years. 
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^ 






R 


BAIK 




Fbom com- 






g 








MKNCBMINT OF 






s 






MONSOON TO 


NOTSMBBB. 


Tkab. 


1 • 


p 


f 

•8 


BND OF OqffO- 
BBB. 






§ 


S 


© 












•s 


^ 


1 


1 














1 


Amt. 


Var. 


jimt. 


Var. 












»' 


^p 


♦# 


^/ 


1870 


18tk Oot. 


6th Not. 


18 


18 


17-86 


+ 7-25 


3-20 


- 1-6Q 


1871 


16th „ 


8th „ 


24 


8 


0*29 


- 9-82 


0-49 


- 4 40 


1872 


18th „ 


0th Deo. 


67 


16 


7-28 


- 283 


3-40 


- 1-49 


1878 


6th „ 


7th „ 


62 


26 


16-88 


+ 677 


1-46 


^ 8*4» 


• 1874 


2l8t „ 


11th „ 


61 


12 


1707 


+ 6-96 


320 


- 1-69 


1876 


19th „ 


lat Nor. 


18 


9 


7-57 


- 2-64 


010 


— 4-70 


1876 


6th „ 


»rd „ 


28 


7 


1843 


1- 8 82 


2^ 


- 266 


1877 


Wth „ 


27th „ 


46 


8 


2-91 


- 7-20 


068 


- 4-21 


1878 


I4th „ 


10th Deo. 


67 


27 


12-42 


+ 2-31 


6-60 


+ 1-71 


1879 


80th „ 


10th „ 


41 


12 


2-81 


- 7-30 


1810 


+ 8^21 


1880 


10th „ 


8nl „ 


64 


26 


10-67 


+ 0-46 


1019 


+ 5-30 


1881 


l8t Mot. 


29th „ 


69 


7 





-1011 


4-66 


- 023 


.1882 


18th Oot. 


It „ 


49 


19 


218 


- 7-98 


1222 


+ 7*33 


1888 


18th „ 


4tb „ 


62 


13 


1282 


+ 2 21 


6-24 


+ 035 


1884 


16th „ 


24th Oct. 





6 


5-84 


- 4-77 





- 4-89 


1885 


12th „ 


Slat Deo. 


80 


18 


679 


- 3*82 


7-66 


+ 2-77 


1886 


1st „ 


16th „ 


76 


85 


29-29 


+ 19-18 


11-64 


+ 675 


1887 


7* „ 


19th Nor. 


44 


19 


11-35 


+ 1-24 


3-20 


- 1-69 


1888 


26th „ 


Wth „ 


19 


14 


4-66 


- 6-65 


.18 87 


+ 8-98 


1889 


12th „ 


28th Deo. 


77 


20 


7-44 


- 2 67 


818 


- 1-71 


1890 


8th „ 


16th „ 


69 


18 


7-09 


- 302 


4-68 


- 0-21 


1891 


nth „ 


2nd „ 


62 


4 


097 


- 9-14 


O-ll 


- 478 


1892 


nth „ 


1st Nor. 


20 


17 


27-27 


+ 1716 


2-26 


- 2-64 


1898 


10th „ 


14* » 


85 


17 


4-97 


- 6*14 


10-40 


+ 5*51 


1894 


Wth „ 


6th „ 


21 


14 


20-26 


+ 10-16 


807 


- 1 82 


1806 


6th „ 


ut „ 


27 


9 


9-64 


- 0.67 


019 


- 4-70 


1896 


NomoDBOo 


D. 










-10-11 


U-08 


- 4-81 


1897 


let Oot. 


27tb Deo. 


88 


7 


7-41 


- 2-70 


664 


+ 1 65 


Means up to 


















1896 


14tb Oct. 


27th Nor. 


44 


16 


10-11 




4-89 
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FALL. 



l8T DrCEMBBS 

TO END OF 

MOKSOON. 



Amt. 



Total for N.-E. Monboon. 



Var. 



Amfe. 



Vap. 



Percentage 

of 
variation. 



Bemabkablb palls .of Rain. 






8-88 
4-27 
0*49 


O 


25*03 



Cr\9 
l-8« 
0-10 
2-23 
107 


2-81 
2-43 






2-77 

0-56 

0-29 











0-08 



- 1-82 

- 1-82 
+ 206 
+ 2 46 

- 1-83 

- 1-82 

- 1-82 

- 1-82 
•f 28*21 



- 1-63 

- 0-46 

- 1-72 
+ 0-41 

- 75 

- 1-82 
+ 0-99 
+ 0-61 



- 1-82 

- 1-82 
+ 0-95 

- 1-26 

- 1-63 

- 1-82 

- 1-82 

- 1-82 



- 1-82 

- 1-82 

- 1-74 



20-56 
0-78 
1455 
22 60 
20*76 

7-66 
20*66 

3-59 
4405 



1*82 



1610 
2212 
4-75 
1659 
18*62 

5-84 

17-27 
43-86 



14-55 
18-43 
18-40 
12-33 
1-37 
29 52 

1636 



9-73 

0-08 

1403 



16-82 



+ 3 74 

-16-04 

- 2 27 
+ 6-78 
+ 3-94 

- 916 
+ 3*84 

-18*23 
+ 2723 



• 0*72 
+ 6*30 
-12 07 
- 0-23 
+ 1*80 

-11-48 
•f 45 
+ 26-54 



- 227 
+ 1*61 

- 3 42 

- 4-49 
-15-45 
+ 12-70 

- 1-46 
+ 6-51 



- 7-09 
-16*74 

- 2*79 



+ 22*24 

- 95*36 

- 13*50 
+ 34-36 
+ 28-42 

- 64*46 
+ 22 d3 

- 78*66 
+ 161*83 



- 4*28 
+ 81-51 

- 71*76 

- 1*37 
+ 10 70 

- 68*25 
+ 2*68 
+ 157 79 



- 18 50 
+ 9-57 

- 20*33 

- 26 69 

- 91*85 
+ 75-51 

- 8*68 
+ 38*70 



- 42 15 

- 99 52 

- 16-69 



2lBt-24th October, 13*0 inches. 



24th 26th October, 7'86 inches. 
26th-26th October, 11*64 inches (786 
inches on 26th). 

7th-8th October, 17*65 inches (6*43 
and 12*22). 

29th October, 6-82 inches; 4th-l0th 
' December, 2603 inches (9*99 inches 

on 7th). 
20th-2l8t Noyember, 8*54 inches. 
13th-l4th October, 6*21 inches* 



30th October to 1st Noyember^ 12*42* 
inches. 



Remarkable bnrst of almost continn- 
ons rain from 1st to 2l8t Octo- 
ber, amounting to 29*00 inches; 
23rd November, 5 04 inches. 

6th November, 5*63 inches. 



17th October, 6*96 inches ; 29th Ooto^ 
ber to Ist November, 1603 inches. 

19th October, 8*47 inches ; 16th to- 
25th October continnons rain 
amounting to 19 32 inches. 
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The dates of the commencement of the north-east monsoon vaiy 
from 1st October in 1886 and 1897 to Ist November in 1881. Of the 
26 years ending fvith 1895 the monsoon began five times in the first week 
of October, twelve times in the second week, and seven times in the third 
week. The most probable time is hence at the end of the second week 
in October. 

The uncertain character of the north-east monsoon is well shown 
in the dates of its ending. In 1884 it ended on the 24th October or 
ten days after its commencement, and the next year it continned np to 
Slst December. During the last 28 years it ended eleven times in 
November and fifteen times in December. Rainfall in December, 
however, is usually small in amount, and the light showers sometimes 
received at the close of the month may probably be due to local causes. 
Occasionally heavy rain falls in December, but this is usually due to one 
of the cyclonic storms of the later transition period. As these storms 
are of comparatively rare occurrence the monsoon rainfall may be said 
to end by the end of November. 

The north*east monsoon period at Yizagapatam may therefore 
be considered to comprise the second half of October and the wholo 
of November. 

The average • number of days it lasts is 44, of which only 15 are 
rainy days. As the normal rainfall of the north-east monsoon is 16*82 
inches, the average daily rainfall for each rainy day is hence 1*12 inches. 
But this varies greatly in different years. The year 1 876 was a remark- 
able one in this respect, for while the total rainfall of the period 
amounted to 20*66 inches, the number of rainy days was only seven, 
the average daily rainfall thus being nearly 3 inches. 

On the whole therefore rainfall during the north-east monsoon 
is proportionately much heavier than during the south-west monsoon. 
A reference to the column giving extraordinary falls of rain will show 
that on several occasions the rain received in one day amounted to over 
5 inches. The largest amount received in one dny at this season of the 
year was 12*22 inches on the 8th October, 1876, and the next largest 9*99 
inches on the 7th December, 1878. 

The following list of days on which the rainfall exceeded 5 indies 
may be of interest:— 

7*86 inches. 

6-48 „ 

12-22 „ 

6-82 „ 

7-37 „ 

999 „ 

5-04 „ 



1874 


26tb Ootober 


1876 


7th „ 


•» 


8tb „ 


1878 


29th „ 


i> 


6th December 


11 


7th „ 


1879 


20th November 
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1886 


16thOotober 


>» 


18th „ 


99 


2Srd Norember 


1888 


6th „ 


1892 


nth Ootober 


99 


29th „ 


99 


80th „ 


18M 


19th „ 



6*72 inobes. 


6*69 


99 


6-04 


>» 


5-63 


99 


5*96 


99 


6*42 


19 


6*02 


r» 


8*47 


99 



There have thns been fifteen days dnring^ the last 28 years io 
which the rainfall exceeded 5 inches, on five of which it amoaated to 
between 7 and 12l inches. 

But, as already stated, the north-east moosoon at Vizagapatanr icr 
a most uncertain period. While there are years such as 1878 and 1886 
when the rainfall exceeded the normal quantity by more than 150 per 
cent., in other years the monsoon practically failed altogether. The 
years 1871, 1891 and 1896 are instances in point. The year 1896 is 
the worst on record, for daring the whole of the north-east monsoon 
period there was only one shower of rain and that one of less than a 
tenth of an inch. In 1871 there were three rainy days,, but the total 
quantity received was only three-fonrths of an incht> 

If the years are classified as in the soath-west monsooa section 
the result is as follows :— 



Normal Bainfall. 


BtCESsiVB Rainfaz^l. 


DBF ICIKIT BaINFAH. 


TBAB8. 


Percentage 
of variation. 


Tbabs. 


Percentage 
of excess. 


Ybabs. 


Percentage 
of defect. 


1872 
1879 
1882 
1888 
1885 
1887 
1888 
1898 
1897 


-18*6 

- 4 8 

- 1*4 
+ 107 
+ 2 7 
-18*6 
+ 9*6 

- 8-7 
-16-6 


1870 
1873 
1874 
1876 
1878 
1880 
1886 
1892 
1894 


22*2 
84*4 
23*4 
22-8 

161*8 
81-6 

167-8 
756 
387 


1871 
1876 
1877 
1881 
1884 
1889 
1890- 
189L 
1896 
1896 


96*4 
645 
787 
71*8 
68*3 
20^3 
267 
9l*ft 
42'2 
99-6^ 



There have thns been nine north-east monsoons of normal, the same 
number of excessive, and ten of defective rainfall. The Bemarkable 
seiiesof normal south-west monsoons daring, the years 1878-87 has no 
exact counterpart in the north-east monsoons, but daring the yeara 
1879-88 the monsoon was more frequently normal than at any other 
period, no less than six out of the total of nine normal north-east mon* 
oons occurring during these ten years. 
4 
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It the twenty-Beven years, 1870-96, be divided into three seotioDB of 
nine years each, the same noteworthy decrease of late years in the 
amonnt of rainfall, as was observed in the case of the sonth-west mon- 
soon, is also seen in the north*east monsoon. The middle period again 
shows the largest ave^iuge rainfall. Thus : — 





NUMBBB OF TB4B8 OF 


Average 

rainfi^of 

period. 


Tears. 


Normal 
rainfall. 


Bzoessive 
rainfaU. 


Defective. 
rainfalL 


1870-78 
1870-87 
1888-96 


1 
6 
2 


6 
8 
2 


8 
2 
C 


17-25 
17-63 
12-78 



In the last period of 1888-96 the average annual rainfall was 3*90 
inches less than daring 1879-87 or 8*71 inches lesa than the average 
for the preceding 18 years. As in the case of the sonth-west monsoon 
the decrease represents a large amonnt when distributed over nine years* 
In the first period there were five years of ezcessiye, in the second five 
years of normal and in the third five years of defective rainfall. 

Bnt though when periods of nine years are dealt with there is a 
fairly close correspondence between the variations in rainfall of the south* 
west and north*east monsoons, it must not be supposed that in indivi- 
dnal years there is anything approaching to a close similarity between 
the two monsoon periods ; or that the probable character of the approach- 
ing north-east monsoon can be predicted from the amount of rainfall 
received during the south-west monsoon. During the twenty-eight yean, 
from 1870 to 1897, in only ten years were variations from the normal 
similar, an unusually heavy south-west monsoon rainfall being followed 
by excessive rain during the north-east monsoon period, and defective 
rainfall being followed by an unusually dry north-east monsoon. In 
the remaining 18 years the variations from the normal during the two 
monsoons were opposite in their character, and bear no perceptible 
relation to each other. 

The nature of the north-east monsoon and the amount of its rain- 
fall depend largely upon the rapidity of the retreat of the monsoon 
winds from the Bay, which again is determined chiefly by the pressure 
conditions over the Indian region ; unusually high pressure over North- 
em India, the Peninsula and the adjacent Bay area causing a more rapid 
withdrawal of the monsoon current than in years of normal pressure. 
In addition to the above some peculiarity in the nature of the monsoon 
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cuireni itself may prove to be a factor in determining a scautj or 
pleutifnl norih-east monsoon rainfall, and , it appears possible that the 
degree of steadiness of the south-west monsoon in the months of Jnne^ 
July^ August and September may bear some relation to the rainfall 
of the north-east monsoon. A comparison haa therefore been made 
between the steadiness of the sooth-west monsoon and the rainfall of 
the sncoeeding north-east monsoon at Tisagapatam during the last 
fifteen years. 

It is a well known fact that cyclonic storma are of more frequent 
oecnrrence daring unsteady monsoons, and the number of cydonic 
storms has hence been used as a measure of the steadiness of the 
monsoon current. All storms in the Bay of Bengal the central depres- 
sion of which amounted to a tenth of an inch or more haye been 
utilised for the purposes of this comparison, land-formed depressions 
being excluded. It was not always easy with the references at command 
to ascertain the exact number of stOTms in years previous to 1883, and 
so only the storms from that year have been tabulated. The year 1885 
kad to be omitted for the same reason. 

The following table gives the number of storms during the months 
of April, May, June, July, August and September of each year and the 
variation from the normal of the north-east monsoon rainfall of the 
same year. The years have been arranged according to the variations 
of rainfall, the first group being of normal years in which the variation 
did not exceed ± 2 inches, the second yeara of excessive, and the third 
years of defective rainfall. 



Tears. 


YariaUons, north-. 

east monsoon 

rainfall. 


Nittnber of storms. 


Bbmabeb. 


ri88a 

1885 

1888 

,1898 

ri886 

- 1892 

,1894 

/1884 
1887 
1889 
1890 

1891 

1896 

1896 

L1897 


+ 1-80 
-I- 046 
+ 1-61 

- 1-46 

4-26-64 
+ 12 70 
-1-6 61 

-11-48 

- 2 27 

- 3-42 

- 4 40 

-1546 

- 7-09 
-16-74 

- 2-79 


7 
f 
7 
7 

5 
6 

7 

9 
8 
6 
6 

8 
9 


8 


Monsoon nnnflnally steadj tn 
Aogast and September. 

Three disturbances in Aagnst not 

included. 
Four storms in September alone. 

Very unsteady in September. 
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It woald appBar from the above that the average number of cyclonic 
etorma with a central depression of not less than C'lOO from April to 
September in a normal year is seven, that a smaller number is generally 
followed by more rain than nsoal during the north-east monsoon and 
a larger number (which implies an unsteady monsoon current) is often 
followed by deficient rainfalL The years. 1890 and 1894 at first sight 
appear to be examples of the failure of this theory but a closer examini^ 
tion gives reasons for the apparent failure. It is true that in 1894 there 
was excessive rainfall with the normal number of storms, but six of the 
seven occurred during the months of April, June and July and there was 
only one in August and September, while in the Annual Beport of the 
Meteorological Reporter to the Government of India it is stated that the 
monsoon current was unusually steady in August and September. It 
would appear probable that the current, while unstejady during the earlier 
part of the monsoon, changed its character in August and September and 
thus prepared the way for an unusually favourable north-east monsoon. 
In 1890 on the other hand, there were only six storms, which would at 
first sight promise abundant rainfalli whereas rainfall was actually in 
defect, but in August in addition to the six mentioned there were three 
storms which have been omitted, as it is not known whether they were 
storms o£ sufficient intensity to be included. ' If these be added to the 
six the monsoon would be shown to be unsteady, and the deficiency in 
the north-east mousoon would be what might have been expected. The 
year I8S9 is the only one which is an undoubted exception to the rule. 
In this year the soutli-wost monsoon was unusually steady in July and 
August but withdrew suddenly from North- Western India very early in 
September, accompanying and probably caused by a large increase of 
pressure in Northern India, due to aja unusually early and severe winter 
in Yarkand ; — ^pi*obably the earliest and most sevpre for the past 25 
years, as the Meteorologieal Reporter to the Government of India 
remarks in his Annual Beport. 

It is manifestly unsafe to attempt any generalisation from the 
observations of a single station and from so small a number of years, 
but the results arrived at do lend a certain air of probability to the 
s apposition tliat the noitb-east monsoon rains of at least Yizagapatam 
depend in some measure on the steadiness o£ the Bay monsoon current. 

The following is a summary of the principal features of the north- 
east monsoon in Yizagapatam : — 

(1) It generally commences at the end of the second week in 
October and continues up to the end of November. 

(2) The average rainfall per day is much heavier than in the 
south-west monsoon, but the rainfall is at the same time much more 
uncertain, the annual variations from the normal during the past twenty- 
eight years ranging from It>l per cent, in excess to 99 per cent, in defect 
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(3) The rainfall of the period 1878-85 waa mora uniform than 
daring anj other period, and that of the years 1888-96 ivas remarkably 
deficient in quantity. 

(4) No forecast of the north-east monsoon rainfall at Yizaga- 
patam can be made from the amount of rain received during the south- 
-west monsoon, but there may be some connection between the degree of 
steadiness of the south-west monsoon, and the rainfall of the north-east 
monsoon immediately following. 



Stortna of the Monsoon Period.—M already stated 

cyclonic storms are a constant featare of the whole of the monsoon period. 
They vary much in character and intensity, from the feeble depressions 
occurring chiefly during the period when the monsoon is fully established 
in the Bay, to the severer cyclonic storms and cyclones. Cyclonic storms 
of considerable intensity may be formed at all times of the monsoon 
period, but intense cyclones only occur during the two transition periods 
of May and October. 

Shallow depressions, generally of a diffused character and covering 
a large sea area, within which winds are of only moderate strength, 
ai'e of most frequent occurrence ; and are chiefly of importance because 
they cause heayy rainfall, both during their passage across the country 
and also by bringing up with them fresh advances of monsoon winds, 
which give bursts of heavy rain over large tracts after the depression 
itself has passed further inland or has filled up. These are the most 
persistent and long-lived class of storms occurring as they do at a 
time when the moonsoon is at its height. They sometimes traverse 
the entire breadth of India and occasionally pass out into the Arabian 
Sea before filling up. It may here be mentioned that while cyclonic 
storms from the Bay aro known to travel across India into the 
Arabian Sea, no cyclonic storm originating in the Arabian Sea has ever 
been known to cross India and pass out into the Bay of Bengal. The 
cyclonic stonns affecting Yizagapatam are hence storms which have all 
onginated in the Bay. 

The trae cyclone is a much severer distorbance than the cyclonic 
storm of the rains proper. The central depression is very much deeper, 
the baric gradients ara much steeper, covering as it generally does a 
comparatively small area, and thus the disturbance is of far greater 
intensity. The true cyclone is also distinguished by the well known 
central area of calms and light airs which is not present in the feebler 
cyclonic storms and depressions. The sea in the calm centre is terrific 
the waves assuming a pyramidal shape owing to this region being the 
meeting place of heavy seas running in from all directions. Outside 
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the calm centre is the region of hnmcane winds. The storm wave 
which proves so destructive when the cjolone crosses the coast near an 
estuary is anothc^r feature of this class of storms. 

The conditions preceding the formation of a storm in 'the Bay of 
Bengal are as follow : — 

(1) Uniformity of pressure, as shown by the observations at the 
coast stations. 

(2) Light and variable winds, especially at the head of the Bay. 

(3) A smooth sea and often unusually clear fine weather. 

(4) Strong south-west winds over the south of the Bay. 

The barometric changes during the formation and advance of a 
storm are never very lai-ge except in the inner area of the sevei*er 
cyclonic storms and cyclones. The fall of the barometer in the 
twenty*four hours is not much greater than the amount of the usual 
daily ofecillations or barometric tides. 

The following are the distinguishing features of storms in the 
different months of the year as given by Mr. J. Eliot, F.R.S., Meteoro- 
logical Reporter to the Qovemment of India, in his '' Hand-book of 
Cyclonic Storms in the Bay of Bengal'' : — 

The cyclonic storm season is from April to December. None of 
these storms occur in January, February and March. 

From the 15th June to 15th September cyclonic storms are frequent 
but are very rarely of any great intensity. 

From 1st April to 15th June and from 15th September to Slst 
December (the two transition periods), storms are not so frequent. The 
greater number of those that do occur during these two periods are of 
the same kind as those occurring from 15th June to 15th September ; 
but about two in every five are intense cyclones. 

April, — South-west monsoon winds occasionally enter the south 
of the Bay in April, hence storms do occur in this month, but are very 
rare. They usually form in the south of the Bay or in the Andaman 
j9ea and generally advance either to the Ceylon or Coromandel coast or 
to the Lower Pegu coast. 

May. — Storms are of more frequent occurrence and generally travel 
westwards to the Coromandel coast or northwards to tbe head of the 
Bay. 

June and JttZy.— Storms are frequent but generally of only moderate 
intensity. They usually form at the head of tbe Bay and travel in a 
west or north-westerly direction. 

August . — Storms almost as frequent as in July. They occasionally 
advance northwards across the Bengal coast, but more frequently across 
the Orissa or Ganjam coast. 

B^temher.— Storms as frequent as in July and August. They form 
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fnrilier soath thAQ in tbe previous two months. The majority are of 
small intensity, bat occasionally a cyclone ooctirs. 

October. — Cyclonic storms occnr less frequently in October, thaki 
dnring any of the preceding four months, bnt the gieater proportion of 
those that do occnr cross the coast of the Ci rears, and hence a larger 
number of storms have affected Vizagapatam duiing October than in 
any other month. A large number of the cyclonic storms in October 
develop into severe storms and cyclones. Storms in this month originate 
most frequently in the centre of the Bay, and thus have an extensive 
sea area to traverse before reaching land, and Consequently a longer time 
to develop and intensify. 

November. — Storms similar in character to those of October occur in 
November, but form less frequently and further to the south. 

Decemher.-^Siorms very rarely occur in this month and when they 
do, form in the south of the Bay, and almost invariably travel in a 
west-north-west direction to the Coromandel Coast. During the past 
twenty-eight years only one storm crossed the Circars coast in December. 
The following is a list of cyclonic stortns and cyclones that have 
crossed the ooast near Vizagspatam during past years ; together with a 
fiew others which, though crossing the coast at some distance, affected 
the weather at Vizagapatam to a considerable extent The list has 
been compiled from the records of the Meteorological Department of 
the Oovemment of India with the help (from 1870) of the observations 
taken at this Observatory. 

List ov Ctolokio Storms. 



Month. 


Yeab. 


Datb. 


Hay ... 


1787 
1877 


19-20 
12*22 




1879 


19-24 


Jnne ... 


1887 


U-15 




1893 


11-18 


/uly ... 


1878 


20-80 




1888 


11-16 




1892 


7-13 




• 





Rrmabks. 

Great storm at Ooringa. 

SeTere cyolonio storm. Grossed Ooromandel ooast 
to the south bnt gave Yizagapatam heayj rain 
amoanting to 12*71 inches from 16th-2l8t. 

Severe cyolonio storm. Crossed to north of Madras 
and advanced northwards inland along the line 
of ooast. Rainfall at Yisagapatam from 20th to 
23rd amoanted to 12*61 inches. 

Moderate o^olonio stwm. Grossed Ganjam coast 
near Ganjam. Gave Yisagapatam 6*6 Inches of 
rain on 11th and 12th. 

Feeble cyclonic storm. Grossed ooast between 
Yisagapatam and Gooanada on 16th. Gave light 
rain to Yizagapatam which lasted for several days. 

Moderate cyclonio storm. Grossed Ganjam coast to 
soath of Ganjam. Gave 6*U inches of rain at 
Yisagapatam on 22nd» 

Oydonio storm. Grossed coast near Gopalpore. Gave 
Yizagapatam 1*94 inches of rain on the 12th. 

Moderate cyclonic storm. Formed in Bay opposite 
to coasts of Giroars and Ganjam and advanced north- 
wards crossing coast near Balasore. Gave Yizaga- 
patam light niin. 
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Month. 



Sept. 



October 



1E88 
1886 

1887 
1802 



1808 
1887 
1880 



1884 



1886 



1889 

1882 
1896 

1897 

1800 
1864 
1874 

1876 

1878 
1878 

1880 



Dati. 
22-26 

12-21 

17-20 
28^1 



6-6 
SOth 
12-19 

16th Sept. 

to 
IfltOot. 



28th Sept, 
to8rdOot 



16-22 

19-28 
8-7 

6-12 

28-24 

25th 
24-26 

6th 

13-16 
28-81 

12-15 



Feeble cyolonic stona. Crossed to south of Oanjam. 
Was followed hj burst of moderately heavy ruQ at 
Yizagapatam on 28th, 29th and 80th, when 6*92 
inches were registered. 

Moderate oyolonio storm. Formed ofB ooast near 
Masnlipatam and advanced along ooast in a north- 
westerly to northerly direction crossing it near 
Pnri. Oansed light rain at Yizagapatam from 12tk 
to 18th. 

Feeble oyclonip storm. Grossed coast near Ganjam. 
Gave Yixagapatam light rain on 18th and 19th. 

Moderate cyclonic stonn. Formed off Giroars coast, 
advanced north-westwards and crossed OHssa coast. 
Ghive VizRgapatam light rain. 

" Gy clone" at Yizagapatam. 

*' Gydone " at Yizagnpatam. 

Moderate cyclonic storm. Grossed Ganjam ooaat ba<^ 
did not affect Yizagapatam. 

Feeble but remarkably long-lived cyclonic storm. 
Grossed ooast between Gop^pnr and Yizagapatam* 
Gave Yizagapatam a snooession of showers from 
18th September to end of month, heaviest fall being 
one of 3*69 inches on the 29th. 

Feeble cyclonic storm. Grossed Giroars coasts 
Gave a fall of 1'94 inches on 80th September, and 
was followed by a remarkable burst of rain usher- 
ing in north-east monsoon, lasting up to 2l8t 
October, daring the latter part of which period a 
smiJl cyclone crossed the coast north of Gocanada. 
Gyolonio storm of conriderable intensity formed in 
Bay and crossed coast on 18th between Yizagi^ 
patam and Gtopalpur. Gave Yizagapatam heavy 
rainfall of 10*48 inches on the 18th. 
Extensive but feeble depression. Grossed Gircars 
coast on 21st. Gave Yizagapatam moderately 
heavy rain. 
Severe cyclonic storm. Grossed coast near Gooa- 
nada on the 6th. Gave moderately heavy raia 
amoutiting to 6*92 inches from 8rd to 6th. 
Feeble depression. Crossed ooast near Gopalpnr. 

Moderately heavy rain at Yizagapatam. 
Hnrricane at Goringa and Masnlipatam. 
Cyclone in north of Bay. Passed over Yizagapatam. 
Cyclone passed over Gocanada. Gave heavy rain at 

Yizagapatam amounting to 11'64 inches on 26th 

and 26th. 
Severe cyclone. Formed to west of Andamans and 

travelled west-north-west to Yizagapatam. Gave 

Yizagapatam 17'66 inches raan in two days (7th and 

8th) the fall of 12*22 inches on the 8th being the 

heaviest recorded in one day daring the last 28 years. 
Moderate cyclonic storm. Crossed Gircars ooast. 

Gave moderate rain to Yizagapatam. 
Moderate cyclonic storm. Grossed Giroars ooast. 

Gave Yizagapatam 864 inches of rain from 28th 

todOth. 
Moderate cyclonic storm. Grossed Giroars ooast near 

Yizagapatam. Crave 6*21 inches of rain on 18th-14th. 
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Month. 
October 



KOT. „, 



Deo. 



YlJiR. 

1881 

1888 
1866 

1892 
1802 

1892 

1897 

1889 
1870 

1874 
1878 
1886 
1888 

1889' 
1893 

1694 
1878 



Datk. 
2-9 



26 Oot.- 
2 Nor. 
16-20 



13-17 
18-21 

26-31 

1-6 

12-17 
5 

1 

8-6 

14-24 

26 Oct. to 
10 Nov. 

16 to 20 
6-8 



27 Oct. to 

6 Not. 

4-9 



Sbmabkb. 

Moderate oyolonio itomi. Grossed Ciroarv coast 
north of Yizagapatam. Gave one day's moderately 
heaTj rain of 8*20 inches on the 6th. 

Moderate ojclonio storm. Grossed coast near Goca- 
nada. Gave Vizagapatamr fight rain. 

Small cyclone. Grossed coast north of Gocanada. 
Gave Yizagapatam heavy rain during a bnrst of 
prolonged rainfall following a storm at the end 
of September. On 18th October a fall of 6*69 
inches was registered. 

Gydonio storm of considerable intensity. Grossed 
coast near Nellore and gave Yizagapatam 6"96 
inches of rain on 17th. 

Gjdonic storm of small extent bat of considerable 
intensity. Grossed coast between Gocanada and 
Masnlipatam on 20tlL Gave light rain to Yizaga- 
patam. 

Feeble bnt extensive depression. Grossed Goro- 
mandel coast near Nellore and g^ve an nnnsnally 
heavy burst of rain to the North Madras coast. 
Yizagapatam received 17*40 inches from 28th Ooto- 
ber to 1st November. 

Gyclonio storm of moderate intensity. Lay off coasi 
near Yizagapatam on 1st then moved northwards 
crossing coast near Gopalpnr. Gave Yizagapatam 
672 inches of rain on 2nd and 8rd. 

Gy clone passed across Bay from the Andamans to 
Goringa. 

Gydone formed in the centre of the Bay and travelled 
to Yizagapatam, where the wind blew with hnrri* 
cane force and 2*91 inches of rain fell. 

Gyclone. Passed over Gocanada from east. Mo- 
derately heavy rain at Yizagapatam. 

Moderate cyclonic storm. Grossed Giroars coast. 
Gave Yizagapatam moderately heavy rain. 

Large and severe cyclone. Grossed Gircars coast on 
28rd. Gkve 6*04 inches of rain at Yizagapatam. 

Severe cyclone. Grossed coast at Madras far to the 
sonth bnt gave prolonged burst of rain from 80th 
October to 9th November. The most remarkable 
fall registered was one of 6*68 inches on 6th Novem- 
ber. 

Moderate oyclonio storm. Advanced northwards 
along coast of Gircars and crossed it to south of 
Gop^pur, but gave only light rain to Yizagapatam. 

Gyclone of considerable intensity. Though it crossed 
the Goromandiel coast far to the south it gave 
Yizagapatam a prolonged burst of moderately heavy 
rain lasting from the 6th to the 14th November. 

Moderate cyclonic storm. Grossed Gircars coast on 
2nd November, and gave light rain to Yizagapatam. 

Severe cyclonic storm. Grossed Gircars Ooast and 
gave a remarkable bnrst of heavy rain to Yizaga- 
patam, the heaviest and almost the only heavy rain 
received in December during the last 28 years. 
From the 4th to the 10th 26'08 inches were reoeivedi 
the falls on the 6th, 7th and 8th being 7*87 inches, 
9*99 inches, and 4*76 inches respectively. 
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The number of stoims afEecting Vizagapatam in each month is as 
follows : — 



May. 


June. 


Jnly. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


TotaL 


3 


2 


8 


4 


9 


14 


9 


1 


46 



Though cyclonic storms are very frequent in the Bay daring the 
months of June, July and Angast, they are generally formed at the 
head of the Bay and advance across the Bengal and Orissa coasts, and 
thns do not alEect the weather at Vizagapatam to any great extent, 
except that the rainfall often increases for a time in consequence of the 
fresh advance of humid winds that generally accompany such storms. 
The number of storms given in the foregoing list occurring in these 
three months is therefore small, and it is not till September that the 
number sensibly increases, to reach its maximum in October. The 
number falls off again in November to the same as in September and 
there are practically no storms in December. The months during which 
stonns most fi*equently visit Vizagapatam are hence September, October 
and November ; and, as from the 15th September the second transition 
period commences during which the monsoon gradually retreats from 
the Bay, storms during this period are often of considerable intensity. 
It thus happens that a large proportion of the storms that do affect 
Vizagapatam are either severe cyclonic storms or true cyclones. Of 
the 45 storms in the list, 21 are desciibed as cyclones and severe cyclonic 
storms. 

The most remarkable storms of which records are available are the 
ones of 

1870, 5th November. 
1876, 5th October. 
1878, 4th-9th December. 

The following descriptions of these thi*ee storms are taken chiefly 
from the late Mr. A. V. Nursingrow's notes as published in the old 
Reports of the Observatoiy. 

1870, 6th November. — This storm apparently reached Vizagapatam 
at midnight on the 4th. The barometer fell rapidly to its lowest 
recorded reading of 28*697 (reduced to 32"") at 3-30 A.M. on the 5th. 
The barometric depression was about 1*140 inches. The wind was 
most violent from 2-0 to 3-30 a.m., blowing off roofs of houses and 
tearing trees up by the roots. There was a lull in the wind for about 
10 minutes at 2-20 a.m. when probably a portion of the calm centre 
passed over the station. A remarkable point in the observations 
recorded is the rapidity with which the barometer fell, and rose again 
after the storm. In 3^ hours pressure decreased by 0*797 inch, and it 
rose an inch in 6^ hours from 3-30 to 10 a.m. From the wind directions 
given it would appear that the centre of the storm passed slightly to 
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the soath of Vizagapaiam. The diagram given in Plate II (fig. 1) shows 
the pressure carve dnring the storm as dednced from the observations 
taken at the time. 

1876, 5th October, — From the records extant it would appear that 
this was the severest storm that has visited Yizagapatam daring the 
past 28 years, and it formed the subject of a special report by Mr. 
J. Eliot, then Meteorological Reporter to the Government of Bengal . 
The barometer did not fall as low as in the storm of 1870, which was 
the lowest reading of the barometer ever recorded at this Observatory, 
bat the rainfall was much heavier and thoagh the force of the wind is 
said to have been less the amount of damage done would seem to have 
been greater. The rainfall from 4 to 10 p.m. of the 7th amounted 
to 4*27 inches, from 10 p.m. to 4 a.m. of the 8th to 5*04 inches and 
from 4. to 10 a.m. to 5*43 inches — a total of 1474 inches in 18 hours. 
The following is an account of the storm as given by the late Mr. A. V. 
Nursingrow. 

" It turned out stormy after 4 p.m. of the 7th, north-west winds 
*' blowing furiously and slight lulls occurring at brief intervals for 4 
" or 5 minutes. These lulls were frequent up to 10 p.m. At each lull 
*' the wind decreased in violence, never dropped to a calm but recom- 
^' menced in squalls of greater violence attended with rain. After 10 
^*p.M. the lulls were less and their duration also was less not exceeding 
** a minute or two. Between 12 p.m. of the 7th and 1 a.m. of the 8th, 
^ that is in one hour, barometer went down as much as 0*147. Between 
*' 2 and 3 a.m. of the 8th was the intensity of the storm. Wind seems 
" to abate after 4 a.m. Very heavy fall of rain, 17*07 inches in 24 hours. 
*' This anomalous fall had so happened to collect waters from all direc- 
*^ tions for their last destination when sea was more or less in high tide. 
** The arrested water falling back caused the swell of waters on the 
" swamp to 8 feet above the ordinary level. The western border of 
^' Yizagapatam was thereby inundated. The rush was so rapid that the 
** people were not quite prepared for it. Nearly hundred thatch-roofed 
" houses were destroyed with the loss of 30 lives. The velocity of the 
''wind • • • • was less • • • • than the velocity during the 
" cyclone of 1870. The trees were blown down to south-east and were 
** chiefly palmyra a few cassuarina and banian trees. The largest tree 
*^ was the banian tree blown down opposite the lodge gate of the Daba 
"Gardens whose girth was 12 feet. The iron dome of the observatory 
" measnring 12 x 12 feet was blown off the walls of the Observatory and 
" came down 33 feet." 

The fall and rise of pressure were both much more gradual in this 
storm than in the 1870 cyclone as will be seen from the diagram given 
in Plate II (fig. 2). Pressure at 3 a.m. was about nine-tenths of an 
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inch below tlie normaL The barometric depression was hence not bo 
great as it was in 1870. 

1878, 4dhr-9th December, — The rainfall occasioned by this storm was 
almost the only heavy rainfall that has been received in December dnr- 
ing the past 28 years aud it is the only storm that has crossed the 
Circars coast in that month daring the same period. The heavy rainfall 
and the unnsnal time of its occurrence are the principal features which 
make it worthy of special remark. The barometric depression at 
Vizagapatam was never more than three-tenths of an inch. 

The following is a description of the storm given by the late 
Mr. A. v. Nnrsingrow. After describing the pressure changes he says : 
^^ During the aforesaid oscillations we had high winds from north and 
" north-east and heavy showers on and off which amounted in five days 
'* to 25*03 inches. The heaviest &11 of rain in 24 hours was 9*99 inches 
** and was between 10 p.m. of the 6th and 10 p.m. of the 7th. The 
" steamer " Goromandel" was wrecked about 15 miles from Vizagapatam. 
" On wind veering from south and south-west rain and wind abated and 
" clouds commenced to clear up and this was from 4 p.m. of the 8th. Al- 
*' though the wind was not so bad yet the continuous showers for more than 
" four days caused floods and thereby burst tanks more or less every- 
** where. Crops in consequence suffered considerable damage. Ameen 
" of our estate Sher Mohamed Pooram of Vizagapatam District near 
** Ghicacole reports that the rainfall measured by him in that quarter 
*'on the 7th, 8th and 9th amounted to 45*59 inches and that the tanks 
" that had the reputation of standing the cyclones of 1870 and 1876 
" have suffered from the present rains.** 

Of the storms of late years — though none of them affected the 
weather at Vizagapatam tK) the same extent as the tliree just described — 
may be mentioned (1) the remarkable series of three storms which 
crossed the coast during the latter half of October, 1892, (2) the cyclone 
of November 1893, and (3) the cyclonic storm of September, 1895, which 
last gave a heavy down-pour to the Godavari and Kistna districts 
causing floods which did great damage. About 50 miles of the railway 
embankment and ten or twelve bridges were washed away. 

Note.^iJp to May 1896 the gauge nsed at this Observatory to measure rainfall 
was one invented by the late Mr. G. Y. Jnggarow, every flnid oz. of water oollected 
by which was supposed to represent O'lO inch of rainfall. On examination the 
funnel was however fonnd not to be truly circular and the diameter instead of being 
exactly 4*697 inches varied from 4*75 to 4'876 inches. 

The appliances used for measuring the fractions of an inch of rainfall were 
also very rough and could only give approximate results. In order to determine 
the error of the old raingauge as closely as possible it was placed side by side with 
a new one (one of Bymon's pattern lent by the Government of India), and oom- 



Digitized by 



Google 



37 

psrathre measurenents were taken. ^Besnlte of tbese show that for erery inch 
oolleoted by Bymon's gaoge Jnggarow'a ahows 1*03 inch. 

Ab I am informed the tame gaage and meaanring tin has always been in nse, 
the whole of the rainfall records from 1870 are ritiated by the same error. To 
rednoe them to the correct amonnt, all measurements of rainfall given in the fore- 
£^ing paper np to May 1896 (when the new raingange was bronght into nse) have 
l>een multiplied by 0*97. The figures quoted will hence differ from those given in 
previous reports. 
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NOTES 



ON THE 



METEOROLOGY OF VIZAGAPATAM. 



PART II. 

The following discnssion in based on normals calculated from six- 
hourly observations taken at the G. V. Juggarow Observatory during 
the twenty-six years, 1870-1895. 

Some difficulty has been experienced in preparing the tables 
which accompany this paper as no instrumental corrections have 
ever been applied to the readings recorded in the old registers nor 
has any proper record been kept of the instruments used. From 
information supplied by some of the observers who have for many years 
been working in the observatory a more or less complete list of instru- 
ments has been made out, which was supplemented by a memorandum 
kindly furnished by the Calcutta Meteorological Office. It has thus been 
found possible to apply corrections to most of the readings and this 
difficulty has to a great extent been overcome. 

Many of the observations recorded in the registers were also found 
to be clearly incorrect, and a sifting process had to be gone throogh by 
which all incorrect or doubtful readings were rejected. 

Arithmetical means of each hour of observation for each day of the 
year were next computed, and the normals thus obtained were sub- 
jected to the following process suggested by Mr. J. Eliot, F.R.S , the 
Meteorological Reporter to the Government of India, by which casual 
departures were brought within closer range of the general average of 
variation. The 365 days' means were arranged in liue and between 
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each pair were placed the means of each successive pair giving 365 new 
means. From these, the first smoothed means, the second, third and 
fourth and in some oases fifth and sixth smoothed means were similarly 
computed. Finally the mean was taken of the first fifteen days of the 
last series of smoothed means, and was placed opposite the 8th January ; 
the mean of the 2nd to the 16th of this series of smoothed means was 
placed opposite the 9th January, and so on, every day's final mean 
being the average of its own fourth or sixth smoothed mean and of the 
seven preceding and seven following it. 

Very satisfactory results have been attained by this method, for 
while the daily means have lost the irregularities they had before under- 
going the smoothing process, the monthly means of the unsmoothed 
figures are almost identical with those of the smoothed means. It 
should be noted that whenever it was found necessary in Part I of this 
paper to quote the means of pressure, temperature, etc., the means given 
were in all cases the unsmoothed figures. Hence they may not in 
every case agree exaotly with the normals now published. 

JPvessUf^B* — The barometric observations during the whole 
period of twenty-six years were taken with a self-adjusting barometer 
by Negretti and Zambra ; and the reading^ given in the accompanying^ 
tables have all been reduced for the usual standard temperature of 
32' Fahr. 

In a table at the end are given the smoothed means of pressure for 
each day of the year for each of the four hours of observation, vie,, 4b^ 
10, 16 and 22 hours. 

The following table gives the mean diurnal maxima and minima for 
each month, their differences from the mean of the day, the amplitude 
of the day and night osoiilation6, and the ratio the oscillations bear to 
each other. Plate III gives the curves based on this table, showing the 
variation of pressure at each hour of observation from the mean of the 
day for each month, and also the range of mean pressure for the year. 



Digitized by 



Google 



43 






iS 



i 

1 



I 
I 



I 



I 



-Si BS 
« 9 « S ^ d 



1^ O M 09 M 
^ 09 OQ 99 04 



^ OD 00 t^ t«- 



i § 

6 6 



s§ •! j.a 
iS «> fl §> a *« 

§•1-11 tt^ 



8 m 9 S 3 

iH iH 1-* "H •-• 

6 6 6 6 6 



8 3 2 :: S 

iH fH iH fH fH 

6 6 6 6 6 



il 



^lillillllill 



QQ 



as 



H 



i 



n 



o 



i 



$ $ $ $ 

+ + + + 



+ i P 



eo o> >o 

9 ? ? 



i 



I I I I I I I I I I I I 



. I 



I s s 

00 00 ^ 



Mi 



i 



I I f I i I I I I I I i 



+ + + + + 



^ I i I i I I i f M i I 



I i i i I i i i i i i i 
I I I I I I I I I I I I 



+ 



s s 






i § i ^ i i 



3 



O 
^ 



•^ s ►^ 






I . I 



& S & 



§ a 



p » 



Digitized by 



Google 



4A 

As observafcions were taken at only six-honrlj intervals the 
maxima and minisia shown are only approximate, being the readings 
of the barometer at 10 and 22 hoars ; and 4 and 16 hours respec- 
tively. 

The first or day maximum varies most from the mean during the 
first four months of the year, especially in February ; and the variation 
of the second or day minimum is largest during Febraary, March, 
April and September. The amplitude of the day oscillation is heuce 
greatest in February and almost as great in January, March and April. 
It then decreases and is smallest in June aud July. The changes in the 
second or night maximum are smaller, and while the first (or night) 
minimum again shows its largest variation from the mean of the day 
in February, the second maximum attains its greatest variation in 
June, July, August and September. 

The amplitudes of the day and night oscillations when compared 
with each other show the greatest differences from Januaiy to May. 
Differences are smallest, t. e., the two oscillations most nearly approach 
each other in amplitude, from June to November. Pressure oscillations 
at Yizagapatam thus approach the maritime type of equality in ampli- 
tude during the months of the south-west and north-east monsoons. 
The day and night oscillations differ most largely in the hot weather 
months of March, April and May. 

The mean monthly amplitude of the day oscillation varies from 
0131 inch in February to 0096 inch in July ; that of the night oscilla- 
. tion from 0065 inch in October and November to 0'052 inch in May. 
The amplitude of the day oscillation hence varies during the year 
by 0*035 inch or nearly three times as much as that of the night 
oscillation. The amplitude of the night oscillation is hence a much 
more constant quantity than that of the day oscillation, and as the 
changes in the variation of the second or day minimum are small 
throughout the year the variations in the ratio of the two oscillations 
depend chiefly upon changes in the first or day maximum. 

The foregoing remarks are based on the figures giving the monthly 
means. If however the daily normals are examined it will be seen 
that though the monthly means of the ratio show a steady rise and fall 
during the year the figures for each day of the year show several well 
defined oscillations which are lost in the monthly means. The ratio 
increases slowly during January, but during Febi'uary there is a decided 
decrease up to about the middle of the mouth when it again increases. 
During March and April and the first few days in May the ratio 
continues pretty constant, but from about the 9th May a steady rise 
takes place and daring the latter part of May the difference between 
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tKe two oscillations is at its greatest — the ratio standing at about 2*33 
to 2*43 ; or, tbe magnitude of the day oscillation being almost two and 
a half times that of the night. From the 1st of Jane the day oscillation 
steadily decreases in amplitude and the night oscillation increases (the 
rate of change of the latter being however considerably less than that 
of the former) so that by the end of the month the ratio decreases to 
1*63. The decrease is most rapid from the 9th to 14th of June which 
is also the time when the south-west monsoon generally commences 
at Yizagapatam. During the next few months the two oscillations do 
not vary much in magnitude. The difference between them increases 
slightly in July and from the beginning of August there is a very 
gradual decrease to the end of October, when tbe ratio between them is 
practically the same as at the end of June. The changes are however 
Tery small daring this period of three months, the ratio ranging from 
only 1*91 to 1 60. During the first nine days of November the ampli- 
tudes of the oscillations remain practically unchanged, but the difference 
between them then begins to slowly increase and continues doing so 
till the end of the year. The increase is however very gradual and 
there is not the same sudden change as at the commencement of the 
rains. 

In Pai*t I of this paper it was shown that the south-west monsoon 
generally commences at Yizagapatam daring the second week in June 
and the north-east monsoon generally comes to an end at the close of 
the second week in November. There is thus a close agreement be- 
tween the changes in the ratio of the amplitude of the day and night 
oscillations of pressure, and the commencement and cessation of the 
rains. And the oscillations most closely approach each other in 
amplitude, and hence the diurnal changes of pressure at Yizagapatam 
most closely agree with those observed at sea, duiing the rainy 
season* 

The variation of the second minimum from the mean of the day is 
practically the same throughout the year, as the mean monthly varia- 
tions range only from — '052 inch in October and November to — '069 
inch in February, March, April and September. The second maximum 
changes slightly more, from -|- '022 inch in January to + '033 inch in 
August and September, and is closely followed by the first minimum, the 
variation of which ranges from — '023 inch in June to — '038 inch in 
T'ebruary. The variation of the first maximum is the one that changes 
most largely and the difference in this respect between it and the other 
three readings is most marked. The variation of the first maximum 
from the mean of the day changes from + '043 inch in July to +072 
inch in February* The first minimum also attains its largest variation 



Digitized by 



Google 



46 

in February and tbe changes in its variation follow those of the first 
mazimnm very closely hat of coarse with opposite sij^piis. 
The following diagram will make this clear :— 



4-06 
4-04 

Ainttrv pressure 

-•0£ 
-04 
-06 



The first mazimam and the first minimum both approach the mean 
of the day most closely in June and July, and both show the largest 
variation from it in the months of October to February. 

The two maxima differ from each other by amounts that change 
more or less regularly (in character not amount) from month to month. 
Almost the same regularity in the character of the change is seen in 
the case of the two minima. The following table gives the differences 
between the two pairs of observations for each month of the year, from 
which can be seen the amount and character of the monthly changes. 



HONTHS. 


Differenoe 

between first 

and seoond 

maxima* 


Obange nnoe 

preoeding 

montb. 


Differenoe 

between 

Beoond and 

first minima. 


Change nnoe 

preoeding 

month. 


Jannary 

Febmary ••• ••. 

Marob .i. ••• 

April 

May 


•047 
046 
•046 
•039 
•081 


+ 011 
-001 


-007 
-008 


•017 
•021 
•024 
•028 
•081 


+ •001 
+ •004 
+ •003 
+ •004 
+ 008 
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Months. 


Difference 

between first 

and second 

maxima. 


Change since 

preceding 

month. 


Difference 

between 

second and 

first minima. 


Change since 

preening 

month. 


Jane 

Jnly 

Aognsfc 

September 

October 

Norember 

December ..• 


•013 
•Oil 
•016 
•021 
•029 
•080 
•086 


+ + + + +11^ 


•080 
•029 
•081 
•028 
•016 
•016 
•018 


-•001 
-001 
+ •002 
•008 
-•012 


+ 002 



The differences between the two maxima are greatest in January and 
least in Jnly. The monthly changes are remarkably regnlar in charac- 
ter thongh in amount thej vary considerably. The changes in the 
differences between the two minima are not very regular in either 
oharacter or amount, but generally speaking the changes are opposite 
in character to those of the two maxima. In the case of the minima 
the difference is greatest in the months of May to September and 
smallest in October to January. 

The mean diurnal pressure is highest in December and January. 
From January to February the rate of decrease is comparatively 
small but pressure decreases more rapidly after February, the average 
rate of decrease per month being about an eleventh of an inch till it 
attains its lowest limit in June and July, the mean pressure of these 
two months being the same. It then commences rising gradually 
daring August and September, and rises rapidly from September to 
"November. Pressure changes most rapidly from 21st September to 2nd 
October when it rises 0*070 inch in eleven days and again from 30th 
October to 10th November when the rise is almost as rapid. The rate 
of decrease from February to June is more uniform than that of the 
rise of pressure from July to December. 

The absolute annual range of pressure amounts to 0'554 inch, i.e., 
from 30080 inches at 10 hours on 23rd December to 29'526 inches at 
16 hours on the 17th, 18th and 19th July. 
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The absolute range of pressnre for each month is as follows : — 



Months. 


Highest 

Beading at 

10 hoars. 


Dnte of 
ocour- 
renoe. 


Lowest Bead- 
ing at 
16 hoors. 


Date of 
ooenrrenoe 


Bange. 


January 


80076 


1st. 


20018 


8Ut 


0-158 


February 


80*044 


i> 


29-865 


28th 


0-179 


March ... ••. 


20 092 


>» 


29-772 


81st 


0-220 


April 


29-806 


i> 


29 684 


80th 


0-212 


May 


29 800 


>f 


29-666 


Slst 


0-234 


Jane 


20-672 


i» 


29629 


16th.l8th 


0-148 


Jaly 


29 647 


8Ut 


29626 


17th-19th 


0121 


August 


29-718 


>i 


29 647 


Ist 


0171 


September 


20 811 


» 


29610 


t> 


0-201 


October ••• 


20024 


II 


29 704 


II 


0*220 


November 


80081 


»» 


29-822 


II 


0-209 


December 


80-060 


28rd 


29-922 


II 


0168 



The month with the greatest monthly range of pressnre is May. 
It is followed by the months of October, March, and April. The range 
of pressure is smallest in the month of July, the annual transition 
period when pressure reaches its lowest point and commences to rise 
again. The periods of highest and lowest pressnre roughly approxi- 
mate to the winter and summer solstices, and at both periods pressure 
remains more or less stationary for a time, oscillating backwards and 
forwards about the points of maximum and minimum pressure. From 
about the 2 let December to the 12th January aud again from about the 
17th Ju^e to the 19th July pressure may be said to be steady, the 
changes from day to day being small and iiregular in character. 

Pressure conditions resemble each other most closely in the months 
of December and January and again in June and July, as will be seen 
from the following figures. The months most nearly alike are June 
and July when the monthly mean pressure conditions may be said to 
be identical* 
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MoXTHt. 



/'December 
CJaDoary 






Jane 



IrMxv. 



89*968 

89*967 
89-671 
89-668 



9 

1 



P 



0S6 



IstHax. 



il 



30*661 



-•067 30*063 



•08a 89-638 



-•084 
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tWD Mxv. 



II 



06S 89*945 



1^*066 



-041 

•oisl 



89*940 
89-641 
89-639 



-•064 
-•058 



8in> Max. 



-•064 30085 



30016 
80*686 
89*684 



ii 
II 



Mein. la 



4*086 



89-999 



082 89-0941 



•081 89^694 



fOSS 89-591 



S 



0116 
0188 
0097 
0096 



0-1 
0-069 
0064 
0066 



1*9 
81 
1-8 
1*7 



The following pariicnlars, taken chiefly from the Annnal Reports 
published by the late Mr. A. V. Norsingrow, may prove of in- 
terest. 

The greatest range of pressure in one month ocoorred in Novem- 
ber, 1870. The highest reading was 30*094 inches on the 20th and 
the lowest 28*697 inches taken at 3-30 a.m. on the 5th daring the 
cyclone that visited Yizagapatam that month. The range was thus 
1*397 inches. 

The smallest monthly range occurred in December, 1879. The 
highest reading of the month was 30*029 inches on the 2nd and the 
lowest 29*806 inches on the 10th, the range of pressure for the month 
thus being only 0*223 inch. 

The highest pressure ever recorded during the past twenty-six 
years was 30* 195 inches at 10 a.m. on the 23rd January, 1885. 

The lowest was 28*697 inches recorded during the cyclone of 
November, 1870, at 3-30 a.m. on the 5th. 

Another low reading was 28*832 inches taken at 3 A.M. on the 8th, 
during the cyclone of October, 1876. 

The absolute range of pressure daring the past twenty-six years 
was therefore 1*498 inches. 

The mean monthly pressure of the month varied most largely from 
the normal mean monthly pressure in the months of November and 
December, 1878. These months were marked by an extraordinary 
deficiency of pressure over the whole of the Indian region. The 
deficiency at Yizagapatam amounted to 0*094 inch in November and 
0*101 inch in December. 
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Tefnperature.^The following is a list of the ihermometers in 
use during the years 1870-95. 

Oi'dtnary Dry Bulb. 



No. 


Maker. 


Used from 


P 
61221 
01690 


Negretti and Zambra. 
Do. 
Gasella. 


1870 to 81st Marob, 1887. 

Ist April, 1887. 

17th September, 1894. 



Dry Maacimum, 

Up to 18th April, 1888, no maximnm thermometer was in use but 
the ordinary dry bulb readings at 2-30 p.m. were taken as showing the 
maximum temperature of the day. These readings have all been rejected 
in computing the normals given in this paper as, in addition to the 
uncertainty introduced by the use of au ordinary thermometer at a fixed 
hour every day, the exact correction for the old dry bulb is not known ; 
and a companson made between the " maximum " temperatures given 
by the ordinary dry bulb from 1870 to April, 1888, and those registered 
by proper maximum thermometers from April, 1888, shows that the 
former figures are not very reliable. From the traces furnished by the 
thermograph now in use it would appear that 2-30 p.m. is not the hour 
at which the maximum temperature is usually registered at Vizaga- 
patam. The correct time would appear to be about two houi*s earlier. 

From April, 1 888, a proper maximum thermometer was introduced 
but there have been frequent changes of instruments, no less than six 
different thermometers having been in use during the seven years 
1888-95. The following is a list of them :— 



No. 


Maker. 


Used from 


9819 


Negretti and Zambra. 


19th April, 1888. 


9059 


P 


24th July, 1888. 


62413 


Negretti and Zambra. 


let September, 1889. 


75271 


Do. 


4tb May, 1894. 


62418 


Do. 


iBt October, 1894. 


75271 


Do. 


let November, 1894. 



Dry Minimum, 

Up to 18th Apnl, 1888, the readings of the ordinary dry bulb just 
before sunrise were taken as the minimum temperature of the day. 
These observations do not appear very reliable and have all been re- 
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jecied for reasons similar to those given for the rejection of the maxi- 
mum temperatures of the same period. The following minimum 
thermometers have been in use since April, 1888. 



No. 


Maker. 


Used from 


60019 
63983 
84056 


Oasella. 

Negretti and Zambra. 

Oasella. 


19th April, 1888. 
let September, 1889. 
6th May, 1896. 



Minimum thermometer No. 63933 met with an accident and until 
the new instrument No. 84055 was received the ordinary dry bulb 
No. 91690 by Casella was read before sunrise and its readings taken 
as the minimum temperature of the day. No. 91690 was used in this 
way from 18th April to 5th May, 1895. 





Ordinary Wet Bulb. 




• No. 


Maker. 


Used from 


283 
61222 


Negretti and Zambra. 
Do. 


1870 
1st April, 1887. 


Wet Minimum, 


No. 


Maker. 


Used from 


2224 
91806 


Solomons and Co. 
Casella. 


1870 (?) 
29th May, 1895. 



It is not clear from the records when thermometer No. 2224 was 
first brought into use. It would appear from the list supplied by the 
Calcntta Meteorological Office that it was in use from 1870, but from 
the fact that many of the wet minimum readings given in the old 
Begisters are considerably higher than those of the ordinary wet bulb 
at 4 A.M. it seems likely that the wet minimum readings were for some 
time those of the ordinary wet bulb just before sunrise. 

Solar Badiation Thermometer, 
Though readings of this instrument have been recorded for the 
whole period of twenty-six years they have all had to be rejected as the 



Digitized by 



Google 



52 

instrnment has alwayB been read inoorreotly, a cnrious mistake having 
been made by which the reading at the break of the mercurial 
column was taken instead oi the maximum indicated. The readings 
were all about 40* too low. 





Grass Badtation Thermometer. 


No. 


Maker. 


Used from 


8238 
60687 


Negretti and Zambra. 


Ist January, 1878. 
28rd Noyember, 1887. 



Readings of thermometer No. 3233 are recorded in the registers 
from March, 1871, but some mistake was made in reading this in- 
strument also, absurdly low readings such as 16% and 9° being recorded 
for years. All observations prior to Ist January, 1878, have hence 
been rejected. 

V 

Air TetnpeTatUTe* — The conditions of exposure during the past 
26 years in the case of the ordinary wet and dry bulb, the maximum and 
wet and dry minimum thermometers were not satisfactory. Until the 
observatory was made oyer to the G-overnment of India the thei-mometers 
were suspended on the wall of Bani Atchayyama's drawing-room. The 
temperatures recorded under these conditions are therefore not com- 
parable with observations taken at other stations in India in open air 
sheds. To render them fairly comparable it has been necessary to 
apply corrections to all readings, the correction for each instrument 
for each hour of observation during the different months of the year 
having been obtained by a series of daily comparative readings taken 
for two years of the set of thermometers in the drawing-room and of 
another set exposed in an open air shed constrncted in 1895, after the 
pattern of those used in observatories in Northern India. 

The figures giyen in the tables at the end have all had these cor- 
rections applied and it is believed th^y represent fairly accurately 
the normal temperature conditions of Vizagapatam in a form that will 
render them comparable with those of other Indian stations. 

Plate IV gives the curves showing Ihe diurnal changes of the 
mean temperature of each month and also the monthly changes of 
temperature during the year. 

The curves have been drawn from the figures given in the following 
table : — 



Digitized by 



Google 



53 



'Qja^iuedma; 


«* 


)0 


lO 


wd 


^ 


00 


lO 


t^ 


0(| 


f-4 


t« 


z 


o 


JO 92jibj 


rH 


a» 


*: 


•2 


^ 


00 


(N 


09 


00 


« 


v> 


09 


-fiwp nwH 


OJ 








*^ 


^ 


^ 


w^ 


>-4 


p^ 


fH 


I-l 


^ 


*^vp|oireenx 


1 

1 


1 


? 


1 


1 


lO 

1 


00 

1 


00 

lb 
1 


S 


9 
1 


1 


lO 

do 

1 


9 

1 




<o 


■!» 


^ 


p 


0) 


fO 


00 


o 


o 


o 


ft 


00 


o 


•niH 


s 


s 


8 


s 


S 


s 


s 


22 


I: 


g 


s 


u 




'iCvpioovein 


1-4 


1 


0> 


i: 


lO 

do 


t 


oq 




g 


0> 


S 


t 


O 


UMMJ -JBA 


+ 


+ 


+ 


4- 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Oft 

+ 




e» 


a> 


r^ 


o 


^ 


at 


« 


t* 


en 


iH 


« 


00 


o 


•x«H 


s 


s 


§ 


s 


s 


s 


^ 


k 


s 


^ 


3 


s 


00 


Xvpjonvem 


2 


o 




f 


S 


i; 


01 


9 

v-4 


2 


9 


2 


9 


t* 


mojj -jv^ 


1 


' 


1 


1 


1 


' 


1 


1 


1 


1 


1 


1 


1 


■jnoHgg 


1 


CQ 

s 




i 


eo 


00 


o 

s 


5; 

s 


1 


1 


CO 


1 


eo 
do 


i«p JO WBom 


§ 


9 




t 


s 


s 


§ 


§ 


00 


00 


00 

wo 


t 


i> 


«iw| 'JBA 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


•fljraoH9l 


a 

fe 


i 


00 


« 

& 


s 




00 




^ 

§ 


1 


I 


E 


00 


^Xvp jomiaca 


09 


00 


S 


wo 


S 


9 
eo 


§ 


^ 


o 

00 


od 

wo 


lO 


S 


9 


lUOJJ -JBA 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




•wnoH 01 


g 


•i^ 

s 


1 


1 


1 




i 


1 


CD 


09 


2 

00 


9 


3 


'iCvp JO ireonx 






00 


§ 


4^ 


9 

00 


s 


s 




S 


5: 


s 


O 


mojj 'jn^ 


1 


1 


1 


* 


1 


1 


1 


1 


1 


1 






1 


••inoH t 




9 

s 


1 


lO 


1 


ft 


1 


8- 


to 

8 




00 


** 

s 


lb 


loj ejiK^tMod 


1 


od 


i 


1 


i 


1 


3 


1 


CO 

S3 


1 


1 


9 


1 


^ 


• 


• 


• 


• 


• 


• 


: 

• 


• 


• 


I 


• 


2 


: 

1 


g 


























s 


^ 


r 

s 


? 


1 


1 


1" 


. 


^ 


1 


1 


1 


1 


1 


i 




•-9 


I** 


1^ 


< 


Jal 


•-» 


^ 


< 


OQ 


o 


9i 


p 


7^ 



Digitized by 



Google 



54. 

The mean teraperatare of the day is computed by the formnla 

2 min. + max.-f IChonrs ,.,.... , . ., , . ... 

' , which, it 18 found, gives the closest approximation 

4 

to the mean temperature of the day as deduced from the hourly reading 

traced by the self-registering thermograph. The times of occurrence of 

the maximum and minimum temperatures shown in the curves in Plate 

lY are also those determined by this instrument. 

The mean diurnal range of temperature is greatest in the cold 
weather months of December, January and February. The range in 
January amounts to 21*^7. The difference between the day and night 
temperatures is least in the rainy weather months, especially in July 
and August, when the daily range of temperatures is only 12^^. 

Plate rV shows the variations of temperature for each of the 
twelve months of the year. The following table gives the same for the 
various seasons of the year. 



Months. 


4H. 


10 H. 


16 H. 


22 H. 


Max. 


Min. 


Cold Season— December, 
January and Febrnary ... 


-61 


+ 6-6 


+ 7-8 


-10 


+ 11*0 


-9-1 


Hot Season— March, April 
and May 


-49 


+4-8 


+ 8-8 


-20 


+ 9^2 


-6 5 


S. W. Monsoon Period- 
Jane to September 


-40 


+ 2-6 


+ 8-2 


-20 


+ 7-5 


-6-4 


N. E. Monsoon Period- 
October and November ... 


-4-8 


+6-4 


+ 51 


-1-6 


+ 9-2 


-72 



The months of the south-west monsoon period have the most equable 
temperature with the smallest departures from the mean of the day. 
The variations are smaller than during the north-east monsoon months 
of October and November. 

The absolute range of temperature for each month of the year is as 
follows : — 



Months. 


Highest 
temperature. 


Lowest 
temperature. 


AbBolnte range. 


January 

Febrnary 

Maroh 


888 
881 
92-6 


69-2 
68-7 
691 


246 
244 
28-5 
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Months. 


Highest, 
temperature. 


Lowest 
temperature. 


Absolute Baoge. 


April 


94-6 


760 


185 


May 


962 


80-1 


161 


Jane 


96-4 


79-2 


16-2 


July 


92-5 


77-9 


146 


August 


910 


77-2 


13-8 


September 


90-5 


761 


144 


October 


90-6 


705 


20-1 


November ... 


871 


65-9 


21*2 


December 


880 


61-1 


21*9 



The highest temperatures of the year are usnally registered during 
the last week in May. The lowest temperatures occur generally in the 
second week of January. The absolute mean range of the whole year is 37^. 

The mean temperature of the month varies from 869 in May to 
70*6 in January. The mean temperature for the whole year is 800. 

The temperature at 22 hours throughout the year is nearest the 
mean temperature of the day. The temperature recorded at 10 and 16 
hours approximate very closely to each other, the latter being slightly 
higher than the former in the months of January, February, July, 
August, September and December and slightly lower during the re- 
maining six months. The mean temperature at 10 hours for the whole 
year is practically the same as that at 16 hours, the former being 84*6 
and the latter 847. 

A table at the end gives the normal temperatures for each day of the 
year. The following figures give the mean daily temperatures at the 
l^eginning and end of each month, from which can be seen the changes 
that take place during the year and the rate of change per month. 



Mont hs. 


First day of 
month. 


Last day of 
month. 


Change during 
month. 


January 

February 

Ifaroh ••• 


701 
72-9 
77-7 


72-8 

77-4 
82 8 


+ 2-7 
+ 4-6 
+ 51 
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Months. 


First day of 
month. 


Last day of 
month. 


OhaQge daring 
month. 


April 


82-9 


86*8 


+ 2-9 


May 


86-8 


87-4 


+ 1-6 


June ... ••» 


87-4 


84-8 


-2-6 


July ..• •«. 


84-6 


88-6 


-10 


Aagost 


88-6 


82-6 


-l-O 


September 


82*6 


82-2 


-0-4 


October 


821 


77-8 


-4-8 


November 


77-7 


78'4 


-4-8 


December 


78-2 


70-2 


-s-o 



Temperature increases slowlj during January bat the rate of 
increase is mucli larger during the next two months of February and 
March, when temperature changes more rapidly than during any 
other month of the year. The increase in temperature continues during 
April and May but during May it is very small. From June tem- 
perature commences to decrease but the monthly changes are again 
very small, especially in July, August and September. In September 
temperature is practically the same daring the whole month, for 
the difference between the 1st and 30th September does not amount to 
even half a degree. During the last three months of the year tem- 
perature decreases fairly rapidly. The changes are hence greatest just 
before and just after Januaiy, the month of minimum temperature, but 
it will be seen that the changes ai'e not large in any month, and during 
the greater poi-tion of the year temperature is nearly stationary. 
During the first few days of February and again in the middle of March 
temperature rises most rapidly, for it then rises at the rate of two- 
tenths of a degree a day. There iamo marked fall of temperature in the 
middle of June due to the commencement of the south-west monsoon, 
such as might have been expected. The rate of decrease throughout 
June is very gradual and uniform. During the last few days of 
November and the first few days of December the fall of temperature 
is most rapid, the daily change being about the same as during the first 
few days of Febrnary. 

The extreme range of mean daily temperature is from 70* I on the 
first of January to 87'7 on the 24th-27th May, a difference of only 
17°6. 
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The following table gives the monthly changes in the maximum 
and minimam temperatare of the day : — 



MAxmuii. 


MlNIMUH. 


Months. 


First day 

of 
month. 


Last day 

of 
month. 


Ohange. 


Months. 


Fkstday 

of 
month. 


Last day 

of 
month. 


Ohange. 


January ... 


80-9 


88*8 


+ 2*9 


January ... 


60^9 


68*6 


+ 2-6 


Fobroary ... 


889 


88*1 


+ 4*2 


February ... 


687 


68-7 


+ 6-0 


March ... 


882 


92*6 


+ 44 


March ... 


69-1 


76*8 


+ 67 


April 


92-7 


91*6 


+ 1*8 


April 


760 


80*0 


+ 40 


May 


94-6 


954 


+0*9 


May 


80*1 


821 


+ 20 


June 


96-4 


92*8 


•2-6 


June 


821 


792 


-29 


Jnly 


92-5 


90-4 


-2*1 


Jnly 


790 


78*6 


-0-6 


Angnst 


90-8 


908 





August 


78-4 


772 


-1*2 


September... 


90*2 


90*6 


+ 0-8 


September... 


77-2 


761 


-1-1 


October ... 


90-6 


87 8 


-8*2 


October ... 


760 


70*6 


-6*6 


Norember... 


87-1 


880 


•41 


NoTcmber ... 


704 


66-9 


-4*6 


December ... 


88*0 


80-9 


-2*1 


December ... 


666 


61*1 


-45 



The minimum temperatures show the most rapid changes. From 
Ist February to 31st March they rise by 11*7* and in October they fall 
by 5*5^. The month in which the change is greatest is March when it 
amounts to -f 6*7^ 

The extreme range, during the year, of the maximum temperature 
is from SO'O** on the 31st December and lst-4th January to 96*2* on 
the 23rd to 25th May ; or 15*3*. That of the minimum temperature is 
from 59*2* on the llth-15th January to 82*3* on the 27th-28th May ; 
or 23-1°. 

The range of the minimum temperatare is hence considerably 
larger than that of the maximum. 

The mean temperatare of the coldcRi day (9th January) is 69*5% 
which IS 10*5* below the mean temperature of the year. The mean 
temperature of the hottest days (24th-27th May) is 87*7°, ».«., 7*7* aboye 
the annual mean. Temperature is above the annual mean for 213 
days in the year, i.e., from 16th March to 14th October, and is on 152 
days below it. 

The old registers show the following temperatures which are the 

raost remarkable ones recorded during the past 28-years. On the 11th 

May, 1872, a maximum temperature of 103*5* was attained under the old 

conditions of exposure, which would be equal to about 112^ in the open- 

8 
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air shed. On the 17th May, 1896, temperature rose to lOQ-S** in the shed. 
The lowest temperature registered in the house was 59'4i^ during the 
night of the 28th-29th December, 1888, equal to about 49^ in the shed. 

The temperature of Vizagapatam hence does not undergo great 
changes during the year. Between the lowest minimum temperature of 
59^ and the highest maximum temperature of 96® there is a differ- 
ence of only 37^. It must however be remembered that the tempera- 
tures quoted are means, and that temperatures lower than 59^ and 
certainly higher than 96^ are registered every year. 

The departures of the maximum and minimum fro^i the mean 
of the day are smallest during the months of June, July, August and 
September, when they average only 7*5^ during the day and 5*4® during 
the night. Temperature conditions are strikingly similar during July 
and August and may be pronounced practically identical. The following 
figures, taken from the table given at the commencement of this section, 
will illustrate this : — 





July. 


August. 


Mean temperature of day 


88-6 


88-3 


Temperatttre at 4 honrs 


79-4 


79-6 


„ 10 „ 


85-6 


85-8 


„ „ 16 „ ... 


86-8 


86-6 


tt It 22 „ 


81-6 


81-7 


Ifazimum temperature 


908 


90-7 


Minimum 


788 


780 


Daily range ... ... . 


12-6 


12-7 



The largest and most rapid changes of temperature occur during 
thunderstorms in the months of April and May. In Part I of this paper 
reproductions of thermograph traces are given in which a fall of 10° or 
15^ in as many minutes is shown to be not uncommon. The traces 
of the thermograph also show that temperature is often very un- 
steady during fine weather, comparatively large and sudden oscillations 
taking place which are probably in most cases due to passing clouds 
obscuring the sun. 

The establishment of an observatory on the Sandhills in tlie 
neighbouring station of Waltair has afforded the means of comparing 
the temperature conditions of Waltair with those of Vizagapatam. 
The differences in temperature are considerable, as will be seen from the 
following table giving the average observed differences of temperature at 
8 A.M. and of the maximum and minimum of the day, for eleven montlis 
in 1897 and ten months in 1898. 
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The probable canses of these differenoee in temperature will be 
foand discussed in the annual report of the observatory for 1897. 

Nocturnal Sadiation. As has already been mentioned the 
obseryations recorded of the grass minimum thermometer from J 871 to 
the end of 1877 have had to be rejected. The normals given in the 
table at the end are therefore based on onlj 18 years' observations 
(L878-95). 

The thermometer was formerly exposed on a wooden stand about 
four inches high in a small grass plot surrounded by walls. Owing 
to the walls and a number of large shrubs the conditions of exposure 
were not of the very best, and readings of another thermometer ex- 
posed in the observatory grounds under proper conditions showed 
differences which were not only often large but were also very irregular, 
the difference varying for instance from 4t'9'^ one day to Q'5^ a few days 
afterwards. 

The figures given in the table at the end are the smoothed means 
of the past 18 years witU corrections applied, th^ corrections being 
ascertained from con^parative readings of instruments under the old and 
new conditions of exposure, taken for a period of two years. 

Tlie depressiou of the grass thermometer below the dry minimum 
in the shade is not great at any time of the year, and during the greater 
poi-tion of the yeai* it is very small. The difference is largest from 21st 
January to 20th March when it ranges from 5** to C'6^. The difference 
again exceeds 5^ from 21st November to 8th December and from 21st to 
25th December, but during the rainy weather months of July, August, 
September aud October the depression does not amount to aa much as 3^, 
and from 24th August to 10th September and again from 13th to 21st 
October it is below 2*. 

The following table shows how radiation at night varies with (i ) 
the amount of cloud, and (2) with the dampness of the air. Means are 
given of the cloud aud relative humidity at 4 and 22 hours for each 
month. 



Months. 


Depreasion 
of grass thermo- 
meter below 
thermometer in 
shade. 


Glond. 


Relative 
Humidity. 


January 

Febmary 

Ifflroh ... 

April 


4*8 
61 
60 
88 


1-60 
1-56 
216 
816 


86-0 
88-6 
81-5 
810 
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Depression 






Months. 


of grass thermo- 
meter below 
thermometer in 
shade. 


Clond. 


Belative 
Humidity. 


^'^J 


8*5 


4-66 


80-0 


Jane 


2*8 


6-00 


79-5 


Jnly 


28 


676 


88-6 


Angast 


27 


646 


840 


September 


20 


6-60 


88-6 


Ooiober 


21 


4-66 


80-0 


JwoTember ..• ... 


4-1 


8-10 


88-6 


Deoember 


6-0 


2-20 


810 



The amonnt of clond thas affects the readings of the grass 
ihermometer most, as might have been expected, bat the humidity 
of the air also affects them to a considerable extent. June, July 
and Angnst, the cloudiest months of the year, are not the months 
in which radiation is least. The difference between the grass and 
•hade thermometers is smallest in September and October when 
the cloud amount is less but the air is much damper. Belative 
humidity is greater during these two months than fn any other 
month of the year, and the small amount of radiation that takes place 
during these months is doubtless largely attributable to this fact. 
There is again almost the same amount of cloud in January and 
February, but in February the air is drier and hence the depression of 
the grass thermometer is greater. 

There is a noticeable increase in radiation during the month of 
August. The amount of cloud is almost the same as in July, but since 
relative humidity is practically the same, being only 0*5 per cent. moi*e, 
the increase is presumably due almost entirely to the small decrease of 
0*30 in cloud. The ratio of increase of radiation to decrease in cloud is 
the same as that shown in the months of March and April, anotb^ pair 
of months in which relative humidity remained the same while only the 
proportion of cloud altered. 

Humidity, --The observations taken at 4, 10, 16 and 22 hours do 
not serve to show the maxima and minima of vapour pressure and 
relative humidity as these depend on the readings of the wet and dry 
thermometers, the highest and lowest of which do not occur at the hours 
named. The curves iu Plates Y and VI hence do not give the extremes 
of either element and the more pronounced characteristics of each curve 
are lost. This would appear to be especially the ease with vapour 
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pressure as the daily doable oscillation generally noticeable wben hourly 
observations are dealt with is, except in a few months, indistinguish- 
able. 

Vapour Pressure, — During the cold weather months of December, 
January, and February, vapour pressure is at its minimum in the early 
morning, as shown by the 4 a.m. observations. As the hot weather 
advances the tendency shown is for the minimum to occur later in the 
day, and in April and May there is a well defined minimum occurring 
at 10 A.M. Id June the minimum continues to occur at 10 a.m., but the 
variations of vapour pressure from the mean of the day are during 
the rainy season very small in amount, there being bnt little change 
during the whole twenty-four hours. From July the minimum again is 
recorded at 4 a. m. and continues so during the next three months. In 
November vapour pressure at 10 a.m. is lower than at 4 a.m., but from 
December the well marked early morning minimum again makes its 
appearance. During the months of January, July and September there 
are traces of a second minimum at 4 p.m., but it is only in July and 
September that it is at all clearly defined. Even in these months the 
fall from 10 a. m. is very small in amount, being only from five to seven 
thousandths of an inch. 

The maximum generally occurs at 10 p.m. ; and from November on 
to April the variation from the mean of the day at this hour exceeds 
*016 inch in amount. The maximum in February, March and April is 
-023, *026, and '025 inch above the mean of the day. The only month 
in which the maximum does not occur at 10 p.m. is in July, when 
vapour pressure is '001 inch higher at 10 a.m. A second maximum 
occurs In January, July and September. 

The diurnal changes in vapour pressure are largest in December, 
January, February, March and April, when vapour pressure falls from 
10 P.M. to 4 A.M. and rises from 10 a. m. to 4 p. m. by the following 
amounts. 



Months. 


10 P.M. 


4 a.m. 


Differenoe. 


10 A.M. 


4 p.m. 


Differenoe. 


Deoember... 


•678 


•688 


-•046 


•556 


•667 


+ 012 


January ... 


'692 


•642 


-•050 


•682 


•582 





Febrnary ... 


•600 


•621 


-•048 


•646 


•660 


+ •006 


March ... 


•774 


•787 


-087 


•728 


•763 


+ •026 


April 


•867 


•886 


-•031 


•818 


•860 


+ •027 
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There is thus in the majority of months only one clearly marked 
oscillation, the most rapid change dnring which generally occurs at 
night between the hours of 10 p.m. and 4 a.m. 

The changes in vapour pressure during the rainy season months 
are very small, the mean daily range in these months being as 
follows : — 

Inch. 

June ... ... ... ... '016 

July ... ... ... ... 019 

August ... ... ... ... '018 

September... ... ... ... '016 

October ... ... ... ... 026 

The curve at the foot of Plate V gives the changes in mean 
monthly vapour pressure during the year. Roughly speaking the 
changes in vapour pressure are opposite in character to those of atmos- 
pheric pressure. The latter is highest in the cold weather and lowest 
ill the rains: vapour pressure is lowest in the cold weather and 
highest from May to September. 

From the table at the end giving the normal vapour pressure for 
each day of the year, it will be seen that vapour pressure is lowest from 
the 23rd to 26th December when the mean of the day amounts to only 
'537 and '538 inch. The rise is most rapid in March when it rises from 
*677 inch on 28th February to *804 inch on 31st March, or an increase 
of '127 inch in the month. It attains its maximum of *937 inch on the 
27th and 28bh May. After falling slightly during the first few days of 
June, it remains practically stationary during the remainder of the 
month of June and during the months of July, August and September, 
rising slightly to a second maximum of '899 inch on the 15th and 16th 
September, and then commencing to decrease. The decrease to its 
minimum in December is much more rapid than its increase at the 
beginning of the year. In October vapour pressure decreases by '131 
inch and in November by '152 inch. The annual range in vapour 
pressure (taking daily means) is from *937 inch in May to '537 in 
December; or *400 inch. The absolute range is from '945 inch at 4 p.m. 
on 27th to 29th May to *508 inch at 4 a. m. on 27th December ; or 
•437 inch. 

The remarkably large and rapid changes in vapour pressure occur- 
ring daring nor-westers in the hot weather will be found described in 
Part I of this paper. 
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The following are a few of the more remarkable vapour pressures 
recorded since Ist August, 1895. 



Date. 




9th December, 1896 ... 


•289 inch. 


10th do. „ ... 


•214 „ 


aoth February, 1896 ... 


•«76 „ 


20th May, 1896 


1129 inohef . 


9th do. 1898 


1116 „ 


10th do. „ 


1114 „ 



The figures giving vapour pressure and relative humidity shown in 
the old registers previous to 1st August, 1895, have all been rejected 
as they were based on readings of the thermometer, vitiated by 
instrumental and other errors. The normals given in the tables in this 
paper have been calculated from the corrected and smoothed normals of 
the dry and wet bulb thermometers with the help of the tables published 
by the IndTan Meteorological Department. 

The following table gives the mean vapour pressure at 4, 10, 16 
and 22 hours of each month and the vaiiations from the mean of the 
four observations. The curves in Plate V have been drawn from these 
figures. 



Months. 


Mean. 


4 Hours. 


10 Hours. 


16 Hours. 


22 Hours. 


January 


•676 


•542 


••088 


•582 


+ 007 


•582 


+ 007 


•592 


+ •017 


February 


•646 


•621 


-•025 


•646 


-•001 


•650 


+ •004 


•668 


+ •023 


March 


•748 


•787 


-•Oil 


•728 


-•020 


•758 


+ •005 


•774 


+ •026 


April 


•842 


•836 


-•006 


•818 


-•029 


•850 


+ •008 


•867 


+ •025 


May 


•918 


•909 


-•004 


•898 


-•016 


•920 


+ •007 


•926 


+ •018 


June 


•891 


•888 


-•008 


•885 


-•006 


•889 


-•002 


•901 


+ •010 


Jaly 


869 


'855 


-•014 


•876 


+ •006 


•870 


+ 001 


•874 


+ •006 


AogQBt 


•883 


•870 


—018 


•887 


+ •004 


•888 


+ •006 


•888 


+ •006 


September 


•898 


•887 


-•006 


•896 


+ •002 


•888 


-•oot 


•90S 


+•010 


October 


•821 


•806 


-016 


•824 


+ •003 


•826 


+ •004 


•881 


+ •010 


November 


•664 


•654 


-•010 


•646 


-•018 


•678 


+ 009 


•682 


+ 018 


December 


•558 


•688 


-026 


•656 


-•008 


•667 


+ •009 


•678 


+ 020 
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Relative Humidity. — ^The following table, £i*6m wbich the carves 
in Plate YI have been drawD, gives the same data for relative 
hamidity : — 



Monthfl. 


Mean. 


4 Hoars. 


10 HOOTB. 


16 Honra. 


22 Uoora. 


January 


78 


00 


+ 17 


61 


-12 


58 


-15 


82 


+ 


Febrnary 


72 


88 


4 16 


60 


-12 


59 


-18 


79 


+ 7 


Ifarch 


71 


85 


+ 14 


59 


-12 


61 


-10 


78 


+ 7 


April 


71 


83 


+ 12 


68 


-18 


65 


-6 


70 


+ 8 


Hay 


72 


82 


+ 10 


62 


-10 


66 


-6 


78 


+ 6 


June ^, 


72 


81 


+ 9 


65 


-7 


65 


-7 


78 


+ 6 


July 


77 


85 


+8 


71 


-6 


68 


-9 


82 


+ 6 


Aognst 


78 


86 


+ 8 


72 


-6 


70 


-8 


82 


+4 


September 


80 


91 


+ 11 


73 


-7 


71 


-9 


86 


+ 6 


October 


79 


92 


+ 18 


67 


-12 


60 


-10 


86 


+ 7 


November 


73 


87 


+ 14 


61 


-12 


64 


-9 


80 


+7 


December 


70 


84 


+ 14 


68 


-12 


59 


-11 


78 


+ 8 



The table at the end gives the normal relative hamidity for each 
day of tbe year. 

The changes in relative hamidity daring the year are not lai^, tbe 
climate of Yizagapatam being a nniformly damp one. The percentage 
of hamidity falls below 60, daring the day, after the monsoon has 
retreated to tbe soath of the Bay in November, and antil the approach- 
ing monsoon makes itself felt in May, bat the nights are damp throngh- 
oat the year, the lowest percentage of the two night observations 
being 76. 

The maximam relative hamidity ocoars always at 4 a.m. and even 
during December, the driest month of the year, the mean hamidity 
percentage of the month at this hoar is 84. The dampest months are of 
coarse the montlis of heaviest rain-fall, September and October, and 
daring these months the percentage of saturation at 4 a.m. ranges from 
90 to 93, never falling below 90. There is a marked difference in tbe 
dampness of the air in the day time, in these two months. In October 
the 10 A.M. observations of relative hamidity average 67 per cent., while 
in September they average 73. The 4 p.m. percentages in October are 
9 
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also lower tban those bf September but the differences are much smaller. 
It hence follows that though the rain-fall in October is heavier than in 
September, the air is drier in October in the day time than in Septem- 
ber, the difference being most marked at 10 o'clock in the morning. 

Relative humidity during the day attains its maximum in the 
months of July, August and September and during the night is highest 
in January, September and October. There is a noteworthy increase 
in humidity shown by the night observations during the month of 
January. The mean of the night observations in December is 81, in 
January it increases to 86, the increase being most marked at 4 A.M., 
and then it falls to 83*5 in February and 81*5 in March. January is 
hence one of the months of maximum nocturnal humidity and is sar- 
passed in this respect by only September and October. 

The annual curve given at the foot of Plate YI shows how 
very little the relative humidity of Vizagapatam changes during the 
year. The range in monthly means is only from 70 per cent, in 
December to 80 per cent, in September, the difference between 
the driest and dampest months of the year thus being only ten. The 
lowest percentage shown in the table of daily normals is 57 which 
occurs at 10 a.m. or 4i p m. on a few days in February, March, April and 
December. The highest normal percentage is 93, which occurs at 4 A.M. 
dunug the second half of October. 

The absolute range during the year is accordingly from 57 to 93, 
a difference of 36. 

Humidity decreases rapidly during November, as soon as the mon- 
soon winds bave retreated too far south to affect Vizagapatam. From 
the 4th to the 16th November the mean daily relative humidity de- 
creases from 77 to 71 per cent. There is a correspondingly rapid 
increase during the latter part of June and the first part of July, when 
the south-west monsoon usually commences at Vizagapatam. Froia 
24th June to 6th July relative humidity rises from 72 to 77, an increase 
of 5 in twelve days. 

Some remai*kably low percentages are occasionally recorded during 
the cold and early hot weather months. The following occur in the 
registers since 1st August, 1895. 

25 per cent. 10th December, J 895, at 10 a. m. 

26 do. 20th do. at 10 A. if. 
27th February, 1896, at 4 p. m. 
3rd March „ at 10 a. m. 
22nd October „ at 4 p. m. 
16th March, 1898, at 10 a. m. 



24 


do. 


25 


do. 


27 


do. 


96 


do. 
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Th« most remarkable of those, thoagh it is not the very lowest, is 
the 27 per cent, in 1896, as it occarred in October, which is nsaally one 
of the two dampest months of the year. October, 1896, was however 
an extremely abnormal month as the north-east monsoon failed entirely. 
The plates published in the annual report of that year show how 
largely all the meteorological conditions of the month yaried from the 
normal. 

Cloud* — The following table g^ves the mean amount of cloud for 
each month and the variation from the mean at each hour of observation. 
The amount of cloud is reckoned as usual from to 10, representing 
a clear sky and 10 a sky entirely overcast. 





Mean 

of 
days. 


4HoQrfl. 


10 Hoars. 


16 Hours. 


22 Hours. 


Months. 










Olond. 


Var. 
from 
mean. 


Olond. 


Var. 
from 
mean*. 


Cloud. 


Var. 
from 
mean. 


Oloud. 


Var. 

from 

mean. 


January 


176 


1-6 


•0*26 


21 


+ 0-85 


17 


-0-06 


1*7 


-0-06 


Febmary 


1-68 


1-6 


-018 


21 


+ 0*42 


1*6 


-018 


1-6 


-009 


Haroh 


216 


81 


-006 


20 


-016 


2-8 


+ 016 


22 


+ 0*06 


April 


8*05 


80 


-0*06 


2-6 


-0-66 


84 


+ 0*86 


8*8 


+0-26 


May 


4-60 


4-6 


+0-10 


42 


-0-80 


4*6 





4-7 


+0-20 


June 


6-28 


68 


-008 


64 


+ 012 


67 


+0-42 


68 


-0-48 


July 


716 


69 


-026 


7-6 


+ 0*85 


76 


+ 0-46 


6-6 


-0-66 


Aagiui 


6-86 


6-6 


—0*26 


71 


+ 0-26 


7-4 


+0 66 


6-8 


-0-56 


September 


6-08 


6-7 


-0-88 


64 


+ 0-87 


6-6 


+ 0*47 


66 


-0-68 


October 


4-90 


4-6 


-0-80 


6*2 


+0-80 


6-3 


+ 40 


46 


-0-40 


November 


8-46 


8-0 


-0-46 


88 


+ 085 


8-8 


+ 0-86 


8-2 


-0*26 


December 


2*68 


2*2 


-0-88 


29 


+0-87 


2*8 


+ 27 


2-2 


-0-38 


Mean of year 


419 


8-99 


-0-20 


486 


+ 016 


4*46 


+ 0-27 


3*97 


-0-22 



Skies are clearest dnring the months of January and Febraary ; 
cloud then increases until it attains its maximum in July. The increase 
from April to May, the month of maximum temperatare, is almost as 
large as from May to June, the month in which the south-west monsoon 
generally commences. In August skies are almost as heavily clouded as 
in July, but from September the amount of cloud decreases, though 
September and October are the months of heaviest rainfall. 
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The following table gives the eload for each of the six moatha of 
the rainy season, with the amount of the monthly rainfall and number of 
rainy days. 



Month. 


Gload. 


l^H'nf»]U 


Namber of Bainy 
daja. 


June 


6*28 


8-61 


6-78 


Jnly 


715 


4-78 


9-78 


Angoflt 


6*86 


5-69 


10-81 


Beptember 


603 


800 


10-89 


October 


4-00 


1119 


10-77 


NoTember 


8-46 


4-89 


4-86 



Skies hence are most heavily clouded daring the first few months 
of comparatively light rainfall, and dead decreases as rainfall inci'easeB. 
October has double the rainfall of Aagast and has at the same time 
nearly one-third less cloud. The rainfall of July is slightly less than 
that of November, but l^e cloud in November is less than half that in 
/July. 

The rainfall per rainy day, in the north-east monsoon is, it is true, 
heavier than in the south-west monsoon and there are thus proportioa* 
ately fewer rainy days during the later months of the rainy season, 
but this is not sufficient to account for these large differences. It 
thus follows that during the intervals between the burst of rainfall in 
September, October and November skies are clearer than during similar 
breaks in the earlier months of the rains. During the months of June, 
July and August (and to a less extent in May also) skies are more or 
less uniformly clouded throughout the month. 

Plat<e YII (drawn from the table given at the commencement of 
this section) shows the variations in the amount of cloud from the mean 
of the day, at each hour of observation. In the months of January and 
February there is more cloud at 10 a.m. than at any of the three other 
hours of observation. As the hot weather advances the tendency to the 
10 A.M. maximum disappears. In March the variations from the mean 
are very small and the amount of cloud appears to be very equally 
distributed throughout the twenty-four hours. In April and May, the 
remaining months of the hot weather, the 10 a.m. observations show 
the least cloud, and at 4 and 10 p.m. and at 4 a.m. cloud is either equal 
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to or in excess of the mean of the day. From June onward to the end of 
the jear the curves are veiy similar ; they all show cload in excess of 
the mean daring the day, and in defect at night. 

The following tahle gives the diurnal variations of cloud according 
to the seasons of the year. 





Mean 












of 
day. 


4 a.m. 


10 A.M. 


4 p.m. 


10 P.M. 


Cold weather period (De- 
cember, Jannary and Fe- 
binary) 


IW 


1-78 


-0^ 


2-87 


+0-86 


2-00 


+0-01 


1-88 


-016 


Hot weather period (March, 
April and May) 


828 


8-28 





s-so 


-0-88 


8*40 


+0-17 


8-40 -I-017 


Soath-west monsoon (Jane, 
July, Angnst and Sep- 
tember) 


6-68 


6-86 


-0-28 


6-86 


+ 0-27 


7-06 


+0-47 


606 


-0-68 


North-east monfloon (Oeto* 
ber and November) 


418 


8-80 


-0-88 


4-50 


+ 0-82 


4-65 


+0-87 


8-86 


-0-88 



Only during the cold season is the sky comparatively free from 
cloud, and most of the cloud at this time of the year occurs in the day. 
Cloud increases considerahly during the hot season and is heaviest in 
the afternoon and at night. There is of course a lai*ge increase in cloud 
during the next four months, the south-west monsoon period, and skies 
at this time of the year are most heavily clouded in the day, the two 
day observations showing an average of 6*95, while at night the average 
amounts to 6*20. During the north-east monsoon period days are again 
more clouded than the nights and the difference between the two sets of 
observations is the same, though the amount of cloud is considerably less, 
the difEereuce between day and night hence being relatively much 
greater. 

The variations of each observation from the mean of the day are 
throughout the year very small in amount, and from the four six-hourly 
observations here tabulated it would appear that the amount of cloud 
is nearly uniform throughout the twenty-four hours. A series of hourly 
observations would however probably show larger differences. 

Wind. — There are no wind observations of sufficient accuracy to 
form the basis of a discussion, and this will therefore have to be deferred 
till sufficient reliable data are furnished by the anemograph lately 
erected <m the sand-hills in Waltair. 
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CLIMATE OF VIZAGAPATAM. 

The climate of Vizagapatam is, from the proximity of the sea, very 
uniform throughout the year. Thoagh there are well defined seasons the 
climatic conditions do not present any great contrasts, the annual range 
of humidity and temperature, the two most important climatic ele- 
ments, being comparatively small. The changes from month to month 
are also small. 

The annual rainfall amounts to 4409 inches, which is distributed 
over the greater part of the year, there being eight months in which the 
normal monthly rainfall exceeds one and a half inches. 

The mean monthly relative humidity varies from only 70 to 80 per 
cent, of saturation ; and absolute humidity, as shown by the mean month- 
ly Tapoor pressure, from *558 to '918 inch. The range of monthly 
means for relative humidity is hence only 10 per cent, and for absolute 
humidity *355 inch« The amount of cloud also fails to show any very 
large and striking differences during the year. In February, the clear- 
est month, the mean daily proportion of cloud is 1*68 ; and in July, the 
month in which skies are most heavily clouded, the daily average is 
equal to 7*15 ; being a difference of only 5*47 between the clearest and 
cloudiest months of the year. 

There is no long continued series of observations to show the 
amount of sunshine recorded each month, but the following table giving 
the average hours of sunshine per day of each month for the last two 
years, from May 1896 to May 1898, may be of interest. 





MonthB. 


Aotnal nnmber, 


Possible number 




1896.98. 


(approx.). 






Hrs. 


Mia. 


Hrs. 


Min. 


January 


.•• ••. to 




80 


11 


10 


Febmary 


... 




10 


11 


80 


March 


... .•• ••» 




46 


12 





April 


•«• ■•• ..• 




9 


12 


26 


May 


••• *•• .«• 




25 


12 


60 


Jone 


... ... ••• 




40 


18 


6 


Jaly 


... 




46 


13 





Aognst 


... 




16 


12 


40 


September 


... 




69 


12 


10 


October 


... 




26 


11 


40 


November 


••• .«• ... 




22 


11 


15 


December 


... ... ••• 




18 


11 


O 
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Turning io iemperaiare, the next element of importance in deter- 
mining climate, it Tvill be seen by a reference to the tables given in the 
preceding sections that the mean dinmal temperature for each month 
varies from 706° to 86-9°, a difference of only 16*3° in the year. The 
monthly mean maximum temperature ranges from 81*8^ to 95'4^, a differ- 
ence of only 13*6°, and the monthly mean minimum temperature from 
60*6*" to 81*2*^, a difference of 20-6''. The night or minimum temperature 
lience shows the largest annual range. The daily range of temperature 
Taries from 12*5® in July to 21*7** in January. 

The following table gives the departures of the figures quoted 
above from 80^, which is the mean temperature for the whole year. 







Lowest monthly mean temperature 


- 9-4 


Highest do. do. 


..« 


•f 6 9 


Lowest monthly maximum 


... 


+ 1-8 


Highest do. do. 


*•• ••• ••• 


+ 16-4 


Lowest monthly misimnm 


•.« ... .*• 


-19-4 


Highest do. do. 


•*• ... ... 


+ 1-2 



The year at Vizagapatam may be divided into the following seasons : 

Cold Season — comprising the months of December, January and 
February. 

Hot Season — comprising March, April and May. 

JBainy iSfeowow— including June, July, August, September, October 
and November. The rains however do not generally commence till 
about the 10th June. 

Cold Season. — The following figures give the chief features of 
the climate of Vizagapatam at this season of the year: 





December. 


January. 


February. 


For whole 
season. 


Hean temperature at 4 a.m. 


66-7 


64-2 


690 


668 


Do. 10 a.m. 


77-6 


77-9 


81-6 


790 


Do. 4 P.M. 


77-9 


78-9 


82-2 


79-7 


Do. 10 p.m. 


70-8 


696 


74-2 


71-4 
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December. 


January. 


February. 


For whole 
season. 


Mean mazimam 


81-8 


82*8 


86-9 


88*3 


„ minimam 


62*8 


60*8 


66*4 


633 


y, temperature of the 
day ... 


71-8 


70-6 


76-2 


72-4 


„ dailj range of tem- 
perature 


19-0 


21-7 


19*6 


20-1 


„ daily change in do. ... 


-0-10 


+0-09 


+ 0-16 


+0K» 


Mean rapotir pressure for 
whole day ... 


0*558 


0*676 


0*646 


0*693 


Mean relative humidity for 
whole day ..• 


70 


78 


72 


7a 


Mean cloud for whole day ... 


2-58 


176 


1-68 


1*99 


Total rainfall, in inches ... 


1-82 


0-31 


015 


2*28 


Number of rainy days 


1'85 


0-62 


0*46 


243 


Frequency of rainfall (».«., 
number of rainy days 
divided by total number of 
days) 


004 


0*02 


0*02 


0^ 



The north-east monsoon rains cease with tlie final retreat south- 
wards of the monsoon onrrent at the end of November, and the brief 
cold season commences with the cessation of the rains. As will be seen 
from the temperature data given it is never really cold, the lowest 
night temperature registered during the last eleven years (1888-1898) 
being one of only about 49" in December, 1888. Though the driest 
season of the year, both absolutely and relatively, as both vapour pres- 
sure and the percentage of saturation are lower in December than at 
any other time, the air is nevertheless charged with moisture to a 
considerable extent, as the prevailing north-easterly winds blow direct- 
ly from ofE the sea. The air is dampest at 4 a.m., especially in January, 
when the mean percentage of saturation for the whole month amounts 
to no less than 90 per cent., only two per cent, lower than in October, 
the month of heaviest rainfall. 

Skies are never long free from cloud in Vizagapatam, but January 
and February are the clearest months in the year. Occasionally 
moderately heavy rain falls in December, due chiefly to cyclonic storma 
which cross the coast to the south during the period of the so-called 
north-east monsoon rains in Southern-India, but January and February 
are practically rainless. 

The chief characteristics of the Vizagapatam cold season hence are 
comparatively clear fine weather and a larger range of temperature 
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than at any other season of the year. The dampness of the air deprives 
it of the bracing effect of the cold season in drier parts of India, and 
it is of very brief duration ; the rapid rise of temperature in February 
showing the near approach of the hot season. 

Sot Season* — The prevailing meteorological conditions during 
the three hot season months of March, April and May are as follow : — 





March. 


AprU. 


May. 


For whole 
Season. 


ICeao temperature at 4 a.m. 


74-9 


79-6 


82*4 


78-9 


Do. 10 AM, 


86-7 


89*4 


90-7 


88-6 


Do. 4 P.M. 


85-3 


87-8 


89-7 


87-6 


Do. 10 P.M. ... 


791 


820 


84*3 


81-8 


Mean maximam 


901 


93-5 


95-4 


930 


„ minimnm 


72-6 


780 


81-2 


77-3 


, , temperature of the day 


80-2 


84-3 


86-9 


88-8 


„ daily range of temperature ... 


175 


15-5 


142 


157 


,f daily change in do. 


+016 


+ 010 


+ 005 


+ 0-10 


Mean vapoar pressure for whole day 


0-748 


0-842 


0-913 


0834 


Mean relative humidity for whole 










day 


71 


71 


72 


71 


Mean cloud for whole day 


215 


805 


4-50 


3-28 


Total rainfall in inohea ... 


0-40 


075 


265 


3-80 


Number of rainy days ... 


0-81 


088 


381 


5-50 


Frequency of rainfall ... 


0-03 


003 


012 


0-06 



Temperature rises as rapidly in March, as in February. The rise 
is less rapid in April, but still averages a degree in eyery ten days. 
The air is drier than in January and February during the first two 
months of the hot season, but vapour pressure continues to increase 
steadily. The moist heat of Vizagapatam is mitigated by strong winds 
from the south-west which blow steadily all day ; and by occasional 
thunderstorms, which occur at more frequent intervals as temperatilre 
and vapour pressure are approaching their maximum in May. But 
though these storms cause a large and rapid fall of temperature, their 
effect is but temporary, and they are usually followed by a day or 
two of very oppressive heat. The south-west winds fall off in strength 
after the storm, due probably to a decrease in the steepness of the local 
pressure gradients, and until they regain their normal strength the 
weather is very close and sultry. 

The rapid increase of cloud, probably due to the rise in temperature 
and increase in absolute humidity, is another characteristic of the hot 
season in Vizagapatam. Skies are generally most heavily clouded in the 
afternoon and at night. 
10 
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Tbe meteorology of tbe month of May presents severfti points of 
interest. The differenoe between tbe day and night oscillations of 
pressure is more pronounced at the end of this month than at any other 
time of the year. From a year's record obtained from the anemograph 
in Waltair it would appear that the highest mean wind velocity is that 
registered during May. Temperature attains its maximum; and vapour 
pressure is also higher in May, due to the high temperature, than in any 
other month of the year. 

Mainy Season. — The rainy season may be subdivided into (a) 
the south-west monsoon period, and (b) the north-east monsoon period, 
the former ending about the 4th October and the latter conmiencing, 
after a break of a few days, about the 14th October. 

The following table gives a resumS of the climatic elements for the 
whole period. 





»^ 





1 


i 
1 


1 

8 


1 
1 


1. 

M a 

^ s 


Mean temperature at 4 a.m. 


82-1 


79-4 


79-6 


78-5 


75*2 


70*8 


77-6 


Do. 10 A.M. ... 


89*0 


85-6 


86-8 


85*6 


86-2 


81-0 


854 


Do. 4 P.M. 


88-9 


86-8 


86*6 


861 


84-8 


80*8 


85*7 


Do. 10 PJi. ... 


88*8 


81-6 


81-7 


80-7 


78*2 


74-8 


80*0 


Mean mazimQin 


93-9 


90-8 


90-7 


90-2 


89*1 


84*8 


89*9 


„ minimum 


80-6 


783 


780 


77-0 


73*0 


681 


76*8 


„ temperature of the day ... 


860 


88-6 


88*8 


82*6 


80*0 


76-6 


81*8 


„ daily range of temperature 


18-8 


12-6 


12-7 


18*2 


16*1 


16*7 


Ul 


„ „ Ghangein do. ... 


-0-09 


•<H>3 


-o-os 


-001 


-014 


-014 


-(W 


Mean yapour pressure for whole 
daj 


0-891 


0-869 


0*883 


0*893 


0*821 


0*664 


0*837 


Mean relative humidity for do. 


72 


77 


78 


80 


79 


73 


.77 


Mean oloud for whole day 


6*28 


7-15 


6-86 


6*03 


4*90 


3*46 


6-78 


Total rainfall in inches 


8*51 


4-73 


6*69 


8*00 


11*19 


4*89 


S801 


Number of rainj days 


6-73 


9-78 


10*31 


10*69 


10*77 


4*85 


53-08 


Frequency of rainfall 


0-22 


0-31 


088 


0-36 


0*35 


016 


0*89 



Digitized by 



Google 



75 

As the rains do not generally begin till about the 10th June, it will 
be found that the means which are given above for the whole month 
differ to a greater or less degree from those of the succeeding months. 
Temperature is higher and relative humidity and rainfall frequency 
are lower. 

On the burst of the monsoon the most noticeable changes are the 
large increase in cloud and relative humidity, and decrease in tem- 
perature. Rainfall for the first two or three months is comparatively 
light; and during June, the first month, is but little heavier than during 
Hay. It is not till September, the last month of the south-west 
monsoon period, that heavy rain commences ; and the chief characterise 
tics of the months of June, July and August are only the increased 
dampness of the air, and the heavy cloud which completely obscures the 
sky for days together. As has already been noticed, there is more 
doud during these first months of comparatively light rainfall than 
during the later months of much heavier rainfall. After June, when 
temperature decreases at the rate of 008* a day, there is very little 
change in temperature till October. During the months of July, 
August and September temperature is practically uniform, the difference 
between the mean temperature of July and that of September being 
only 1^. The daily range of temperature during these months is the 
smallest during the year, as there is only about 12^ or 13^ difference 
between the day maximum and the night minimum. 

Owing to the general cooling of the heated land surface, the south- 
westerly breeze which is so important a factor in mitigating the heat 
of the hot weather months falls off greatly in strength during the 
rains ; and though the temperature is less than in May the weather is 
often most oppressively dose and steamy. The nights are particularly 
trying in this respect. The occasional showers of rain received have 
only a temporary effect in lowering temperature. As these showers 
still further raise the already high percentage of saturation, the weather 
is often more oppressive shortly after them than during the breaks of 
fine but cloudy weather which intervene. 

Rainfall is slightly heavier in August but it is not till September, 
the last month of the south-west monsoon, that really heavy rain com- 
mences. September is the dampest month of the year and it is consi- 
dered the most trying, but from October a change is perceptible. Rain- 
fall continues to be heavy, for more rain falls in October than in any 
other month, but temperature begins to decrease rapidly and skies com- 
mence to clear ; the breaks between the bursts of rainfall being, it is 
true, less frequent but more complete^ as the dense cloud which has 
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covered the sky daring the preceding four months is not so persistent, 
and fine clear weather alternates with i*ainf all. In November tempera- 
ture continues to fall rapidly and rainfall diminishes both in quantity 
and frequency. The decrease in humidity is large and striking, the fall 
in vapour pressure being particularly remarkable, as from *821 inch in 
October it decreases to *664 inch in I^ovember. 

The distinguishing features of the north-east monsoon period as 
compared with the south-west monsoon are (1) heavier rainfall, (2) 
less cloud, (3) lower temperature, especially at night, by which the daily 
range is increased, and (4) deorease in both vapour pressure and rela- 
tive humidity. 

Cyclonic storms occur throughout the whole of the monsoon period, 
but as they form near the head of the Bay in June, July and August 
they do not affect Vizagapatam to any great extent in those months, 
beyond causing occasional heavy down-pours of rain. It is in Sep- 
tember, October and November that the greatest number of storms affect 
Vizagapatam ; and as it is during these months that the severer storms of 
this class are generated, many of the storms that cross the coast near 
Vizagapatam are of considerable intetisity. 

The monsoon rainfall practically ceases in November, and in Decem- 
ber the short cold season of Vizagapatam sets in. 
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PRESSURE. 
January. 



DATS. 


4 En. 


10 Hn. 


16 Hn. 


22 Hn. 


Mean. | 


■^1 


Amplitude 

of night 
OBoillation. 


Ratia. 




29-1- 


29 4- 


29-1. 


29 + 


29 -f 








1 


•974 


1^076 


•966 


1-088 


1-010 


120 


•069 


2-03 


2 


•973 


1-076 


•966 


1^032 


1-009 


121 


•059 


2-OS 


.8 


•972 


1-076 


•964 


1031 


1008 


121 


•059 


2-05 


4 ■•• ••* 


•971 


1-074 


•958 


1-080 


1-007 


121 


•059 


205 


o •«• ••• 


•970 


1078 


•962 


1-028 


1-006 


121 


-068 


2-09 


6 


•968 


1-072 


•951 


1026 


1004 • 


121 


•058 


209 


7 


•966 


1071 


•960 


1026 


1003 


121 


•069 


206 


8 


•966 


1071 


•960 


1-025 


1008 


121 


•059 


2-06 


W- ••• ••« 


•966 


1070 


•949 


1024 


1002 


121 


•069 


205 


10 


•964 


1069 


•948 


1024 


1001 


121 


•060 


2-02 


11 


•964 


1-069 


•947 


1-024 


1001 


122 


•060 


2-08 


18 


•968 


1068 


•947 


1028 


1000 


121 


-060 


2t)2 


18 


•961 


1068 


•946 


1-022 


-999 


123 


•061 


202 


M 


'960 


1066 


•944 


1021 


•998 


122 


•061 


2-00 


16 ••• «., 


•968 


1066 


•942 


1019 


'996 


123 


-061 


203 


16 


•967 


1^064 


•941 


1018 


-996 


123 


-061 


203 


17 


•966 


1068 


•989 


1016 


•993 


124 


-061 


203 


18 


•964 


1061 


•988 


1^016 


•992 


123 


■061 


2-02 


19 


•962 


1060 


•986 


1018 


•990 


124 


•061 


20S 


80 


•961 


1069 


•986 


1018 


•9^) 


124 


•062 


20O 


21 


•961 


1069 


•984 


1012 


•989 


125 


•061 


205 


22 ... ••• 


•960 


1-068 


•933 


1012 


•988 


126 


•062 


203 


28 


•960 


1-068 


•982 


1010 


•988 


126 


•060 


210 


24 ••• ••• 


•949 


1067 


981 


1-008 


•986 


126 


'069 


214 


26 


•948 


1066 


-980 


1006 


•986 


126 


•068 


2-17 


26 


•947 


1066 


•929 


1006 


•984 


126 


•058 


2^17 


27 


•946 


1-063 


•927 


1008 


•982 


126 


•058 


217 


28 ••• ••• 


•943 


1062 


-926 


1001 


•980 


127 


•058 


219 


29 •*• ••• 


•941 


1060 


•922 


•999 


•978 


128 


•058 


2-21 


9U ••• ••. 


•939 


1047 


•920 


•997 


•976 


127 


•058 


2-19 


31 ••• •** 


•937 


1-046 


•918 


•996 


•974 


128 


-058 


2*21 


Means 


•967 


1068 


•940 


1016 


•994 


123 


•060 


2-07 
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PRESSURE. 

FSBEUART. 



Date. 


4Hn. 


10 Hw. 


16Hra. 


22 Hn. 


Mean. 


Amplitude 1 

of daj 1 

oscillation. | 


Amplitnde 

of night 
oscillation. 


Batio. 




29+ 


29 -f 


29+ 


29 + 


29+ 








1 


•986 


1044 


•916 


•994 


•972 


•128 


•069 


217 


2 


'934 


1043 


•915 


•993 


•971 


•128 


•059 


2-17 


3 


•982 


1041 


•914 


•992 


•970 


•127 


•060 


212 


4 


•981 


1040 


•913 


•990 


•969 


•127 


•059 


216 


5 


•930 


1^039 


•912 


•990 


•968 


•127 


•060 


212 


6 


•929 


1088 


•910 


•990 


•967 


•128 


•061 


210 


7 


•927 


1086 


•909 


•990 


•966 


•127 


•063 


202 


8 


•927 


1085 


•907 


•991 


•965 


•128 


•064 


200 


9 


•924 


1-034 


•905 


•990 


•963 


•129 


•066 


1-96 


10 


•922 


1032 


•902 


'988 


•961 


•130 


•066 


1-97 


11 


•920 


1030 


•901 


-987 


•960 


•129 


•067 


1-93 


12 


•920 


1030 


•900 


•988 


•960 


•180 


•068 


1-91 


18 


•920 


1081 


•900 


•988 


•960 


•131 


•068 


1-93 


14 


•921 


1-081 


•901 


•988 


•960 


•130 


•067 


1-94 


15 


•921 


1-030 


•900 


•987 


•960 


•180 


•066 


1-97 


16 


•919 


1-028 


•898 


•985 


•958 


•130 


•066 


1-97 


17 


•917 


1027 


•895 


•984 


•956 


•182 


•067 


197 


18 


•915 


1026 


•893 


•982 


•954 


•182 


•067 


1-97 


19 


•918 


1-024 


•891 


•981 


•952 


•133 


•068 


1-96 


20 


•911 


1021 


-888 


•977 


•949 


•138 


•066 


202 


21 ••• ,,, 


•908 


roi8 


•885 


•978 


•946 


•133 


•065 


2-05 


22 


•905 


1-015 


•881 


•968 


-942 


•134 


•068 


213 


23 


•903 


1011 


•878 


•964 


-939 


•183 


•061 


2-ia 


24 


•900 


1008 


•876 


•961 


•936 


•132 


•061 


216 


26 ••« ... 


•897 


1006 


•873 


•958 


•984 


•183 


•061 


218 


26 ... 


•894 


1-003 


•871 


•955 


•931 


182 


•061 


216 


27 


•891 


1000 


•868 


•951 


•928 


•132 


•060 


2-20 


28 


•887 


•997 


•865 


•949 


•925 


•182 


•062 


2-18 


29 


'865 


•994 


•862 


•946 


•922 


•182 


•061 


^16 


Means 


•915 


1*025 


•894 


•979 


•953 


•130 


•064 


206 
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PBBSSUBE. 
March. 



DATS. 


4Hr8. 


lOHri. 


16Hr«. 


22Hr9. 


Mean. 


Amplitade 

of day 
oaoillation. 


Amplitude 

of night 

oaoillation. 


Ratio. 




29+ 


29+ 


29+ 


89+ 


29 + 








I 


•882 


•992 


•860 


•944 


•920 


•132 


•062 


218 


* ••• ••• 


•880 


•990 


•869 


•942 


•918 


•131 


•062 


211 


3 


•879 


•988 


•867 


•940 


•916 


•181 


•061 


2^16 


4 


•877 


•986 


•866 


•937 


'914 


•130 


•060 


217 


6 ••# 


•874 


•986 


•863 


•935 


'911 


•130 


•061 


2-18 


6 


•873 


•980 


•861 


•988 


•900 


•129 


•061 


211 


• ••• •■• 


•870 


•978 


•848 


•981 


■907 


•180 


•061 


218 


o •»• ••• 


•867 


•974 


•846 


•928 


'904 


•129 


•061 


2-11 


9 


'864 


•971 


•842 


-926 


•901 


•129 


•061 


211 


10 


•862 


•968 


•840 


•923 


•898 


•128 


•061 


210 


11 


•860 


•966 


•888 


•921 


'896 


•128 


•061 


210 


12 


•868 


•963 


•836 


•918 


•894 


•128 


•060 


2-13 


13 


•866 


•969 


•831 


-914 


•890 


•128 


•059 


217 


1* «•• ••• 


•862 


•955 


•827 


•910 


•886 


•128 


•058 


2-21 


16 


•848 


•961 


•823 


•906 


•888 


•128 


•058 


2*21 


10 ••9 ••• 


•844 


•946 


•818 


•901 


•877 


•128 


•057 


2-25 


17 


•839 


•941 


•813 


•897 


•873 


•128 


•058 


2-21 


la 


•836 


•937 


•809 


•892 


'868 


•128 


•057 


826 


1" ••» •?* 


•830 


•932 


•804' 


•887 


•863 


•128 


•057 


8-26 


ao 


•826 


•928 


'800 


•888 


•869 


•128 


•057 


225 


21 


•828 


•924 


•797 


•879 


•866 


•127 


-056 


227 


28 


•819 


•921 


•794 


•876 


•868 


•127 


•067 


223 


23 


•817 


•919 


'792 


•874 


•861 


•127 


^57 


223 


24 


•816 


•917 


•790 


•872 


•849 


•127 


■057 


2-23 


86 


•818 


•915 


•788 


-869 


•846 


•127 


-056 


2-27 


26 


•810 


•912 


•786 


•866 


•848 


•127 


•056 


2-27 


27 


•807 


•909 


•782 


•863 


'840 


•127 


•066 


8-87 


2d 


•804 


•906 


•779 


•861 


•838 


•127 


•057 


223 


29 


•802 


•904 


•777 


•868 


•835 


•127 


•056 


227 


80 


•800 


•901 


•776 


•866 


•838 


•126 


•056 


225 


81 


■798 


•898 


•772 


•853 


•830 


•126 


•055 


2-29 


Meant 


•841 


•946 


•817 


•900 


•876 


•128 


•058 


8^20 
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PBESSUBE. 
April. 















Amplitude 

of day 
oeoillation. 


ili 




Datb. 


4Hn. 


10 Hm. 


16 Hn. 


22 Hn. 


Mean. 


tn 

iH 


Ratio. 




294- 


28+ 


29+ 


29+ 


29+ 








1 


•796 


•896 


•770 


•851 


•828 


•126 


•055 


2-29 


2 


•794 


•898 


•768 


•849 


•826 


•125 


•055 


2^27 


8 


•792 


•891 


•766 


•846 


•824 


•125 


•064 


281 


4 


•789 


•889 


•762 


•843 


•821 


•127 


•064 


285 


6 


•786 


•884 


•759 


•840 


•817 


•126 


•054 


231 


6 


•782 


•881 


•756 


•887 


•814 


•125 


•056 


227 


• ••• ••• 


•779 


•878 


•752 


•834 


•811 


•126 


•055 


2.29 


8 


•776 


•875 


•749 


•861 


•808 


•126 


•055 


229 





•773 


•872 


•746 


•828 


•805 


•126 


•056 


2^29 


10 


•771 


•868 


•743 


•825 


•802 


•126 


•054 


231 


11 


•768 


•865 


•741 


•828 


•799 


•124 


•056 


226. 


12 


•766 


•868 


•739 


•822 


•798 


•124 


•056 


2-21 


13 •«• ••• 


•764 


•861 


•737 


•820 


•796 


•124 


•056 


2-21 


14 


•762 


•838 


•784 


•817 


•798 


•124 


•066 


2^25 


16 


•769 


•856 


•731 


•815 


•790 


•124 


•056 


221 


16 


•766 


•852 


•728 


•818 


•787 


•124 


•057 


2-18 


17 


•764 


•850 


•726 


•811 


•785 


•124 


•067 


^18 


18 


•762 


•847 


•728 


•800 


•788 


•124 


•067 


2*18 


**f *•• ••• 


749 


•844 


•721 


•807 


•780 


•123 


•068 


212 


*V ••• ,,, 


•747 


•842 


•718 


•804 


•778 


•124 


•057 


218 


21 


•745 


•888 


•716 


•801 


•776 


•128 


•066 


218 


22 ..• ••• 


•742 


•834 


•712 


•798 


•772 


•122 


•066 


2*1& 


28 


•738 


•880 


•709 


•795 


•768 


•121 


•057 


212 


24 


•785 


•826 


•705 


•791 


•764 


•121 


•066 


216 


25 


•781 


•821 


•702 


•787 


•760 


•119 


•066 


218 


26 


•727 


•817 


•698 


•788 


•756 


•119 


•066 


218 


27 


•722 


•818 


•694 


•779 


•752 


•119 


•067 


2-09 


28 


•719 


•809 


•690 


•776 


•749 


•119 


•067 


208 


89 


•716 


•806 


•687 


•778 


•746 


•119 


•068 


2^05 


80 »•• •», 


•718 


•803 


•684 


•770 


•743 


•119 


•057 


208 


Meutf 


•767 


•852 


•729 


•813 


•788 


•123 


•056 


221 



11 



Digitized by 



Google 



82 

PBESSUBB. 
Hat. 



Dati. 


4Hr8. 


10 Hn. 


IOHtb. 


22 Hn. 


Mean. 


<J o 


hi 
■in 


Batio. 




29+ 


29+ 


29+ 


29+ 


29+ 








1 


•710 


•800 


•681 


•767 


•740 


•119 


•067 


209 


2 «•• ••• 


•707 


•797 


•678 


•768 


•786 


•119 


•056 


218 


3 


•704 


•798 


•674 


•760 


•783 


•119 


•056 


213 


4 


•700 


•789 


•671 


•766 


•729 


•118 


•056 


211 


6 


•697 


•786 


•668 


•768 


•726 


•117 


•066 


2-09 


6 


•694 


•788 


•666 


•761 


728 


•118 


•057 


2-07 


7 


•692 


•780 


•668 


•749 


•721 


•117 


•057 


205 


8 


•691 


•778 


•661 


•747 


^19 


•117 


•056 


2-08 


9 


•689 


•776 


•669 


•744 


•717 


•117 


•066 


213 


10 


•686 


•772 


•666 


•740 


•718 


•117 


•064 


217 


11 


•688 


•768 


•661 


•786 


•710 


•117 


•058 


221 


12 


•678 


•768 


•646 


•781 


•706 


•117 


•063 


221 


18 


•678 


•757 


•641 


•726 


•699 


•116 


•062 


223 


14 


•668 


•761 


•686 


•719 


•694 


•115 


•051 


225 


lo .•• »t* 


•668 


•746 


•631 


•716 


•689 


•114 


•052 


219 


16 


•668 


•741 


•627 


•710 


•684 


•114 


•062 


2-19 


17 % 


*664 


•787 


•628 


•706 


•680 


•114 


•061 


224 


18 


•649 


•788 


•619 


•701 


•676 


•114 


•052 


219 


19 


'646 


•728 


•615 


•696 


•671 


•113 


•060 


2-26 


20 


•642 


•724 


•611 


•692 


•667 


•113 


•060 


2-26 


21 


'689 


•720 


•606 


•687 


•668 


•114 


•048 


2-38 


22 ... ••• 


•634 


•7U 


•600 


•681 


•667 


•114 


•047 


248 


23 ••• 1*. 


•628 


•708 


•696 


•676 


•662 


•118 


•047 


240 


24 »•■ •.. 


•623 


•703 


•689 


•670 


•646 


•114 


•047 


243 


26 


•618 


•698 


•586 


•666 


642 


•113 


•047 


240 


26 


•614 


•694 


•662 


•662 


•638 


•112 


•048 


2-33 


27 


•611 


•690 


•678 


•669 


•636 


•112 


•048 


2-33 


28 


•609 


•687 


•675 


•667 


•632 


•112 


•048 


233 


29 


•606 


•684 


•678 


•666 


•680 


•lU 


•049 


2-27 


80 


•604 


•680 


•670 


•661 


•626 


•110 


•047 


234 


31 


•601 


•676 


•666 


•648 


•623 


•110 


•047 


2-34 


Means 


•667 


•740 


•626 


•709 


•688 


•116 


•052 


228 



Digitized by 



Google 



83 



PRESSURE. 
June. 



Dati. 


4Hr8. 


lOHrs. 


16 Hrs. 


22 Hrs. 


Mean. 


1^1 


Amplicade 

of night 

oscillation. 


Batio. 




29+ 


29+ 


29 + 


29 + 


29 + 








1 


-698 


•672 


•563 


•646 


'620 


•109 


•048 


2-27 


2 ,», ,„ 


•696 


•668 


•660 


•644 


•617 


•108. 


•048 


225 


8 


•698 


•666 


•557 


•642 


•614 


•108 


•049 


2-20 


4 


•589 


•660 


•564 


•639 


•611 


•106 


•050 


212 


5 ... ... 


•686 


•656 


•551 


•686 


•607 


•106 


•050 


210 


6 


•588 


•652 


•548 


•634 


•604 


•104 


•061 


204 


• ••• ••• 


•580 


•649 


•646 


•631 


•602 


•103 


•051 


2-02 


8 


•677 


•646 


•643 


•628 


•698 


•102 


•061 


200 


9 


•574 


•641 


•639 


•625 


•595 


•102 


•051 


200 


30 


•570 


•687 


•636 


•622 


•591 


•101 


•062 


1-94 


11 


•567 


•638 


•683 


•620 


•588 


•100 


•068 


1^89 


12 


•565 


•630 


•632 


•617 


•586 


•098. 


•052 


l'8S 


13 


•562 


•628 


•530 


•616 


•584 


•098 


•064 


181 


14 


•561 


•626 


•580 


•616 


•683 


•096 


•055 


175 


15 ... ••» 


•560 


•626 


•529 


•616 


•688 


•097 


•056 


r76 


16 


•559 


•625 


•529 


•614 


•682 


•096 


•066 


176 


17 


•568- 


•624 


•629 


•614 


•681 


•096 


•056 


1^70 


i-O •.• ••• 


•657 


•623 


629 


•613 


•681 


•094 


•056 


1-68 


19 


•557 


•623 


•630 


•613 


•581 


•098 


•056 


1-66 


20 


•657 


•624 


•630 


•614 


•581 


•094 


•067 


166 


21 


•558 


•624 


•531 


•615 


•582 


•098 


•067 


1*63 


22 ••• Ik. 


•559 


•626 


•534 


•617 


•684 


•092 


•058 


1^59 


23 


•562 


•628 


•536 


•620 


•687 


•092 


•058 


169 


24 


•564 


•631 


•539 


•622 


•589 


•092 


•068 


1-59 


25 


■567 


•683 


•542 


•625 


•592 


•091 


•068 


157 


26 


•669 


•636 


•545 


•627 


•594 


•091 


•058 


1-57 


27 


•672 


•639 


•647 


•630 


•697 


•092 


•058 


1-59 


28 


•574 


•641 


•649 


•631 


•599 


•092 


•057 


1^61 


29 


•575 


•642 


•550 


•632 


•600 


•092 


•057 


1-61 


30 


•677 


•644 


•651 


•634 


•602 


•093 


•057 


168 


Means ..« 


•571 


•688 


•541 


•626 


•594 


•098 


•054 


1-82 



Digitized by 



Google 



84 
PBESSUBE. 

J0LT. 



Date. 


4Hn. 


10 Era. 


16 Era. 


22 Hn. 


Mean. 


< 8 


Amplitude 1 

of night 1 

osoillation. 1 


Katie. 




29+ 


29+ 


29+ 


29+ 


29+ 








1 


•578 


•645 


•562 


•686 


•608 


•098 


•067 


1-08 


29 •«• ••• 


•679 


•646 


•668 


•686 


'604 


•008 


067 


163 


8 


•679 


•646 


•662 


•686 


•608 


•094 


•067 


1-65 


4 


•678 


•644 


•662 


•686 


•602 


002 


•057 


161 


o ••• ••• 


•677 


•648 


•661 


•684 


•601 


•092 


•057 


1-61 


6 


•676 


•642 


•660 


•688 


•600 


092 


•057 


1-61 


7 


•676 


•641 


•648 


•682 


•699 


•003 


•067 


1-63 


8 


•678 


•640 


•647 


•681 


•698 


•093 


•068 


1-60 


9 


•678 


•689 


•646 


'680 


•697 


•098 


057 


l-«8 


10 


•672 


•687 


'644 


•627 


•596 


•098 


•065 


1-69 


11 


•669 


•686 


•641 


•626 


•698 


•094 


•066 


1« 


12 ••• ••• 


•666 


•682 


•688 


•622 


•590 


•094 


•066 


1-68 


18 


•668 


•680 


•686 


•620 


•587 


•095 


•057 


1-67 


14 


•661 


•627 


•683 


•618 


•685 


•094 


•057 


165 


16 


•669 


•624 


•680 


'616 


•682 


•004 


•066 


168 


16 ••• 9^ 


•666 


•622 


•628 


•612 


•580 


•094 


•056 


1^68 


*• ••• ••• 


•664 


•620 


•626 


•611 


'678 


•094 


•057 


1-65 


18 ... ... 


•664 


•621 


•626 


'612 


•678 


•096 


•058 


1-64 


•1" «•• *•• 


•666 


•622 


626 


•618 


•679 


•096 


•068 


1-66 


20 


•667 


•624 


•528 


•615 


•681 


•096 


•058 


1*66 


21 


•569 


•626 


•629 


•616 


•588 


•097 


•067 


1-70 


22 


'661 


•628 


•681 


•618 


•686 


•097 


•057 


1-70 


28 


•662 


629 


•682 


•619 


•586 


•097 


•057 


170 


24 


•664 


•681 


•684 


•621 


•588 


•097 


•057 


1-70 


26 ... ... 


•666 


•688 


•686 


•623 


•689 


•098 


•058 


1-69 


26 


•687 


•686 


•687 


•625 


'591 


■008 


•058 


1-69 


27 


•670 


•687 


•539 


•626 


•698 


•098 


•066 


1*76 


28 


•672 


•689 


'640 


•627 


•696 


•099 


•056 


1-80 


29 


•678 


•642 


•641 


•628 


•696 


•101 


•065 


1-84 


80 


•674 


•644 


•642 


•680 


•698 


•102 


•066 


1-82 


81 


•676 


■647 


•644 


'688 


•600 


•103 


•057 


1-81 


Means ... ••• 


•668 


•685 


•639 


'624 


•692 


•096 


•057 


1-68 



Digitized by 



Google 



85 



PBESSUBE. 
August. 



D&TS. 


4Hrt. 


10 Hn. 


16 Hn. 


22 Hn. 


Mean. 


Amplitude 1 

of day 1 

oscillation. | 


Amplitnde 

of night 

OBoillation. 


Batio. 




29^ 


29+ 


29 + 


29 + 


29 + 








1 


•679 


•660 


•647 


•686 


•608 




108 


•057 


1-81 


2 


'682 


•664 


•661 


•689 


•607 




108 


•057 


181 


3 ••• ••• 


•684 


•666 


•668 


642 


•609 




108 


•068 


178 


4 


•686 


•669 


•666 


•644 


•611 




104 


•068 


179 


« ^ ... 


•688 


•661 


•667 


•646 


•618 




104 


•068 


1-79 


« 


•690 


•668 


•668 


•648 


•616 




106 


•068 


1-81 


7 


•692 


•666 


•660 


•660 


•617 




105 


•068 


181 


8 


•698 


•667 


•662 


•662 


•619 




105 


•059 


178 


9 


•696 


•669 


•668 


658 


•620 




106 


•058 


188 


10 


•697 


•671 


•666 


•656 


•622 




106 


058 


1-88 


11 


'698 


•672 


•666 


•666 


•628 




106 


•058 


1-88 


12 


•699 


•673 


•668 


•669 


•626 




106 


•060 


1-76 


18 *•• ••• 


•601 


•676 


•671 


•662 


•627 




•104 


•061 


1-70 


14 


•606 


•678 


•674 


•666 


•681 




104 


•060 


1-78 


16 ••• •«. 


•608 


•681 


•676 


•666 


•688 




105 


•058 


181 


16 


•609 


•682 


•677 


•666 


•684 




•105 


•067 


1*84 


17 


•609 


•688 


•677 


•666 


•684 




•106 


•057 


1-86 


18 


•610 


•684 


•678 


•667 


•685 




106 


•057 


P86 


19 


•611 


•685 


•679 


•667 


•687 




106 


•056 


1-89 


20 


■612 


•687 


•680 


•668 


•687 




107 


•066 


1^91 


21 


•618 


•688 


•681 


•670 


•688 




•107 


•057 


188 


22 


•614 


•690 


•688 


•672 


•640 




107 


•066 


184 


28 


•616 


•692 


•685 


•674 


•642 




107 


•068 


1^84 


24 


•618' 


695 


•686 


•677 


•644 




109 


•069 


1-85 


26 


•620 


•698 


•689 


•680 


•647 




109 


•060 


1-82 


26 


•623 


;70l 


•692 


•688 


•660 




109 


•080 


1*82 


27 


•626 


•705 


•696 


•687 


•664 




•109 


•061 


179 


28 ••• *•• 


•629 


•709 


•699 


•691 


•667 




110 


•062 


177 


29 


•682 


•712 


•602 


•694 


•660 




110 


•062 


177 


80 


•686 


•716 


•606 


•697 


•668 




110 


•062 


1-77 


31 


•638 


•718 


•607 


•700 


•666 


•111 


•062 


179 


Means 


•607 


•682 


•676 


•666 


•688 


•106 


•059 


1-81 



Digitized by 



Google 



PRESSUSE. 
Sefteubgr. 



Datb. 


4Hr8. 


lOHre. 


16 Hn. 


22Hr8. 


Mean. 


a> e 


Hi 


Ratio. 




29-1- 


29 + 


29 + 


29+ 


29+ 








1 


•640 


•720 


•610 


■703 


•668 


110 


•063 


1-75 


2 




•642 


•722 


•611 


•705 


•670 


•HI 


•063 


1-76 


8 




•644 


•723 


•612 


•707 


•672 


•111 


•063 


1-76 


4 




•646 


•725 


•618 


•708 


•673 


•112 


•063 


1-78 


5 




•646 


•726 


•614 


•709 


•674 


•112 


•063 


1-78 


6 




•647 


•727 


•616 


•710 


•675 


•112 


•063 


178 


7 




•648 


•729 


•617 


•711 


•676 


•112 


•063 


1-78 


8 




•649 


•730 


•619 


•711 


•677 


•HI 


•062 


1.79 


9 




•661 


•731 


•620 


•712 


•679 


•111 


•061 


1.82 


10 




•651 


•731 


•620 


•712 


•679 


•111 


•061 


182 


11 




•651 


•781 


•619 


•710 


•676 


•112 


•059 


1-90 


12 




•660 


•730 


•618 


•709 


•677 


•112 


•059 


1-90 


IS 




. -648 


•729 


•618 


•708 


•676 


•111 


•060 


1-86 


14 




•647 


•729 


•618 


^708 


•676 


•111 


•061 


1-82 


16 




•647 


•730 


•619 


•709 


•676 


•111 


•062 


1-79 


16 




•647 


•731 


•620 


•710 


•677 


•111 


•063 


1-76 


17 




•649 


•784 


•623 


•713 


•680 


•111 


•064 


1-73 


18 




•652 


•738 


•627 


•717 


•684 


•111 


•065 


1-71 


19 




•656 


•742 


•631 


•721 


•688 


•111 


•065 


1-71 


20 




•660 


•746 


•635 


•725 


•692 


•111 


•065 


171 


21 




•664 


•751 


•640 


•729 


•696 


•111 


•066 


171 


22 




•669 


•757 


•645 


•733 


•701 


•112 


•064 


vrs 


23 




•674 


•762 


•651 


•739 


•707 


•111 


•065 


171 


24 




•680 


•769 


•657 


•745 


^713 


•112 


•066 


172 


25 




•686 


•776 


•663 


•752 


•719 


•113 


•066 


171 


26 




■693 


•783 


•670 


•759 


•726 


•113 


•066 


171 


27 




•700 


•790 


•677 


•766 


•733 


•113 


•066 


1-71 


28 




•707 


•798 


•685 


•773 


•741 


•118 


•066 


171 


29 




•714 


•805 


^691 


•779 


•747 


•114 


•065 


175 


30 




•720 


•811 


•698 


•788 


•754 


•113 


•066 


171 


Means 


•663 


'747 


-685 


•726 


•693 


■112 


•063 


176 



Digitized by 



Google 



87 



PBESSUBE. 

October, 



Dati, 


4HrB. 


10 Hn. 16 


Hn. 


22 Hn. Me 


an. 


W 

VI 


Ainplitade 

of night 
oscillation. 


Batio. 




29+ 


29+ 29 


+ 


29+ 29 


+ 








1 


•726 


•817 


•704 


•792 


'7eq 


•113 


•066 


171 


2 


•782 


•823 


•710 


•798 


•766 


•113 


•066 


1-71 


3 


•787 


•829 


715 


•802 


771 


•114 


•066 


1-75 


4 


•742 


•834 


•720 


•807 


776 


•114 


•066 


176 


6 


•746 


•839 


725 


•811 


780 


•114 


•066 


1-76 


6 


•760 


•842 


729 


•816 


•784 


•118 


•066 


1-74 


7 


•762 


•845 


•732 


•819 


•787 


•113 


•067 


1-69 


8 


•756 


•849 


'7iB6 


•822 


•791 


•113 


•067 


1-69 


9 


•769 


•868 


740 


•826 


796 


•113 


•067 


1-69 


10 


•763 


•867 


746 


•880 


799 


•112 


•067 


1-67 


11 


•767 


•862 


760 


•884 


808 


•112 


•067 


1-67 


12 


•772 


•867 


•766 


•838 


-806 


•112 


•066 


1-70 


13 


•777 


•872 


•760 


•843 


•818 


•112 


•066 


1-70 


14 


•781 


•877 


765 


•847 


•818 


•112 


•066 


1-70 


16 


•785 


•881 


-770 


•860 


•822 


•111 


•066 


171 


16 


•789 


•885 


•774 


•853 


826 


•111 


•064 


1-73 


17 


•792 


•888 


778 


•855 


-828 


•110 


•063 


175 


18 


•794 


•880 


780 


•868 


•831 


•110 


•064 


172 


19 


•797 


•893 


•783 


•860 


•838 


•110 


•063 


176 


20 


•800 


•896 


•787 


•864 


•887 


•109 


•064 


1-70 


21 


•804 


•900 


792 


•868 


•841 


•108 


•064 


1^69 


22 


•809 


•904 


•796 


•871 


•846 


•108 


•062 


1-74 


23 


•812 


•907 


•799 


•874 


•848 


•108 


•062 


1-74 


24 


•814 


•909 


■801 


•877 


•860 


•108 


•068 


1^71 


25 


•816 


•910 


803 


•878 


•852 


•107 


•062 


1-73 


26 


•817 


•911 


•804 


•880 


•863 


•107 


•063 


1-70 


27 


•818 


•912 


•806 


•881 


854 


•107 


•068 


170 


28 


•820 


•914 


807 


•883 


866 


•107 


•068 


1-70 


29 


•822 


•917 


810 


•886 


859 


•107 


•064 


167 


30 


•826 


•920 


818 


•891 


862 


•107 


•066 


1^62 


31 


•829 


•924 


817 


•896 


867 


•107 


•067 


160 


Meang 


•784 


•878 


768 


•849 


820 


•110 


066 


1-71 



Digitized by 



Google 



88 



PBESSUBE. 

NOTRMBKB. 



Datb. 


4Hzi. 


10 Hn. 


16Hrs. 


22 Hn. 


Mean. 


Amplitude 

of day 
oscillation. 


Amplitude 

of night 

OBciDation. 


Batio. 




29 + 


29 + 


29 + 


29 + 


29+ 








1 ••• ••• 


•884 


•929 


•822 


•901 


•872 


•107 


•067 


1-60 


2 


•889 


•986 


•828 


•907 


•877 


•107 


-088 


1-67 


8 ••• ••• 


•846 


•941 


'888 


•918 


•888 


•108 


•068 


r69 


4 


'861 


•946 


•889 


•919 


•889 


■107 


•068 


1-67 


o ••• ••• 


•866 


'962 


•844 


•924 


•894 


•108 


•068 


1-68 


6 ••• ••• 


•862 


•968 


849 


•981 


•900 


•109 


•069 


1-66 


7 


•868 


•964 


•866 


•986 


•906 


-109 


•068 


1*60 


o •»• ••• 


•876 


•970 


•862 


•943 


•918 


•108 


068 


169 


9 


•881 


•977 


•868 


•940 


•919 


•109 


-068 


1-60 


10 


•888 


•988 


•874 


•964 


•926 


•109 


•066 


1-65 


11 


•894 


•988 


•878 


•969 


•980 


-110 


H)65 


1-69 


12 


•897 


•991 


•881 


•962 


•938 


•110 


•066 


1-69 


IS 


•900 


•994 


•884 


•966 


•986 


•110 


•066 


1-69 


U 


•908 


•997 


•887 


•968 


•989 


•110 


-066 


i^e9 


15 ••• ••• 


•906 


1000 


•889 


•970 


•941 


•111 


'064 


l-7» 


16 


-909 


1002 


•891 


•972 


•944 


•111 


•068 


1-76 


17 


•911 


1006 


•894 


•976 


•946 


-111 


•064 


l-7» 


Iw ••• ••• 


•918 


1007 


•896 


•977 


•948 


•111 


•064 


178 


19 


•916 


1*010 


-899 


•990 


•961 


•111 


•064 


1-7* 


sO ••• ••• 


•918 


1012 


•901 


•982 


-968 


•HI 


•064 


1-7S 


21 •!• ••• 


•920 


1-014 


•902 


•984 


•966 


•112 


•064 


1-75 


22 ••• ... 


•921 


W16 


•904 


•965 


•967 


•112 


•064 


1-75 


28 


•922 


1017 


-906 


•986 


•968 


•112 


•064 


1-76. 


mm ••• •■• 


•928 


roi8 


•906 


•987 


•969 


112 


•064 


1-7^ 


26 


•924 


1-019 


•906 


•989 


•960 


•111 


-066 


1-71 


26 ••• ••* 


•926 


1022 


-910 


-992 


•962 


•112 


•067 


i-e7 


27 ••• ••• 


•928 


1-024 


-918 


•994 


•966 


•111 


•066 


i-ea 


ZO ••• *>• 


•981 


1027 


•916 


•996 


•967 


112 


•066 


l-7» 


29 ••• ■•• 


•988 


1029 


•917 


•998 


•969 


•112 


•065 


i-7» 


80 


'986 


1-081 


•920 


1000 


•972 


•111 


•066 


171 


Mean« 


•898 


•998 


•882 


•968 


•984 


•IIQ. 


066 


l-« 



Digitized by 



Google 



PBBSSUBE. 
Dkokmbib. 



Dai». 


4Hr8. 


10 Hrs. 


16 Hn. 


22 Hrs. 


Mean. 


Amplitade 

of day 
oscillation. 


^^1 


Batio. 




29+ 


29 + 


29+ 


29 + 


29 + 








* ••• ■■• 


•937 


1034 


•922 


1-002 


•974 


•112 


•065 


1-72 


^ ••• .,. 


•989 


1-086 


•924 


1*004 


•976 


•111 


•066 


1-71 


» 


•940 


1-086 


•924 


1-004 


•976 


•112 


•064 


175 


* 


•941 


vcm 


•924 


1-004 


•976 


•112 


•063 


1-78 


5 


•941 


1087 


•925 


1005 


•977 


•112 


•064 


1-76 


O ••• aa* 


•943 


1088 


•926 


1006 


•978 


•112 


•064 


175 


/ ••• ••• 


944 


1089 


•928 


1-007 


•980 


•111 


-068 


1-76 


8 


•946 


1-042 


•930 


1-010 


•982 


•112 


•064 


1-76 


9 


•948 


1045 


•988 


1012 


•986 


•112 


•064 


1-75 


10 


962 


1-048 


•936 


1-016 


•988 


•118 


•063 


1-79 


11 


•966 


1'061 


•938 


1-019 


•991 


•118 


•064 


1-77 


12 


'968 


1056 


•942 


1-022 


•994 


•118 


•064 


177 


18 ••• ,,, 


•961 


1058 


•944 


1025 


•997 


•114 


•064 


178 


14 


•968 


1061 


•946 


1027 


•999 


•115 


-064 


1-80 


16 


•965 


1068 


•948 


1029 


1001 


•115 


-064 


1-80 


IB ... ,., 


•967 


1-065 


•960 


1-030 


1003 


•115 


•063 


1-88 


17 


•969 


1068 


•952 


1-088 


1-006 


•116 


•064 


181 


18 


•972 


1070 


•966 


1-036 


1008 


•116 


•064 


1-80 


*•' ••• ••• 


•976 


r078 


•957 


1088 


1011 


•116 


•068 


r84 


A> ••« ••• 


•978 


1076 


•969 


1040 


1018 


•117 


•063 


1-89 


"■* ••* ••• 


•980 


1-078 


•960 


1-041 


1-015 


•118 


•061 


1-93 


22 


•981 


1079 


•961 


1-041 


1016 


•118 


•060 


1-97 


23 


•981 


1080 


•961 


1-041 


1-016 


•119 


•060 


1-98 


24 


•980 


1079 


•960 


1040 


1016 


•119 


•060 


1-98 


25 • 


•978 


1078 


•968 


1038 


1013 


•120 


•060 


2-00 


2o ••• ••. 


•976 


1077 


•967 


1036 


1012 


•120 


•060 


200 


27 


•976 


1076 


•956 


1*086 


I'Oll 


•120 


•060 


20O 


•" ••• ••• 


•976 


1076 


•956 


1084 


1-010 


•119 


•059 


202 


» 


•975 


1075 


•956 


1*034 


i-oio 


•119 


•059 


202 


30 ^ 


•976 


1075 


•967 


1084 


i-oio 


•118 


•059 


2-00 


31 ••• ••• 


•976 


1076 


•957 


1-084 


1011 


•119 


•059 


2 02 


Meant 


•968 


1-061 


•945 


1-025 


•999 


■116 


•062 


1-86 



12 



Digitized by 



Google 



90 



TEMPERATURE.— DRY BULB. 
Januart. 



Date. 


4Hr8. 


10 Hn. 


16 Hrs. 


22 Hrs. 


i 


i 


Mean Temp. 
2Min.4.Maz.-|>16Hn. 




4 


1 ... 


64*3 


76-8 


77-7 


69-3 


80-9 


60-9 


701 


2 


64-2 


76-8 


77-8 


69*2 


80-9 


607 


70-0 


8 


641 


76-9 


77-8 


691 


809 


605 


69-9 


4 


640 


76-9 


77-8 


69-0 


80-9 


608 


69-8 


5 


63-9 


77-0 


77-9 


68-9 


810 


600 


697 


6 


68-8 


771 


78-0 


68-8 


810 


59-8 


69-7 


7 ... 


63-7 


771 


78-0 


68-8 


811 


59*6 


69-6 


8 


63-6 


77-2 


78-2 


68-7 


81-2 


69-4 


69-6 


9 


63-5 


77-3 


781 


68-7 


81-8 


69-3 


69-6 


10 


68-6 


77-4 


78-2 


68-6 


81-4 


693 


69-6 


11 


63-4 


77-6 


78-4 


68-6 


81-6 


69-2 


696 


12 ... 


63-4 


77-6 


78-6 


68-7 


81-8 


59-2 


69-7 


13 


634 


77-7 


78-7 


687 


820 


59-2 


69-8 


14 


63-4 


77-7 


78-7 


688 


821 


692 


698 


15 


63-4 


77-8 


78-8 


68-9 


82-2 


69-2 


69-9 


16 ... 


63-4 


77-9 


78-9 


68-9 


82-4 


59-4 


70-0 


17 


63 6 


780 


790 


691 


826 


59-6 


701 


18 


63-7 


781 


791 


69-3 


82-6 


69-8 


70-8 


19 ... 


63-8 


78-2 


79-2 


69-5 


828 


600 


70-5 


20 


640 


78-3 


79-3 


69-7 


82-9 


608 


• 70-7 


21 


64-2 


78-4 


79-4 


699 


830 


60-6 


709 


22 


64-4 


78-6 


79-5 


70-1 


832 


609 


711 


28 


646 


78-6 


79-6 


70-3 


88-8 


611 


71-8 


24 


648 


786 


79-7 


705 


83-4 


61-6 


71-6 


25 


650 


78-7 


79-8 


707 


83-4 


61-9 


71-8 


26 ... 


65-2 


78-8 


79-9 


70-8 


83-5 


62-8 


720 


27 ... 


65-4 


78-9 


79 9 


71-0 


83 5 


62-5 


721 


28 


65-6 


790 


80-0 


711 


83-6 


628 


728 


29 


65-8 


791 


80-1 


71-3 


83-7 


680 


72-6 


80 


66-0 


79-2 


80-2 


71-4 


838 


633 


72-7 


31 


662 


79-3 


80-8 


71-6 
69-6 


83-8 


63-5 


72-8 


Means ... 


64-2 


77-9 


78-9 


82 8 


606 


70-6 



Digitized by 



Google 
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TEMPERATURE.— DRY BULB. 
Februart. 













J* 


B 


Mean Temp. 


. Date. 


4Hni. 


10 Hn. 


16 Hrt. 


22 Hn. 


^1 


^1 


2Min.4-Max.4.16Hn. 




4 


1 


66-4 


794 


80-4 


71-7 


83-9 


63-7 


72-9 


2 


66-6 


79-5 


80-5 


71-8 


840 


63-9 


731 


S 


66-8 


79-7 


80-6 


720 


841 


641 


78-2 


4 


670 


79-8 


80-7 


722 


84-2 


64-3 


73-4 


6 


67-2 


79-9 


80-8 


72-4 


84-4 


64-6 


736 


6 


674 


801 


810 


726 


84-6 


64-9 


78-8 


7 


67-7 


80-2 


811 


727 


846 


652 


74-0 


8 


679 


80-4 


81-2 


730 


84-7 


65-4 


74-2 


9 


681 


806 


81*3 


73-2 


84-9 


65 6 


74-4 


10 


68-4 


80-7 


81-6 


73-4 


86^ 


65-8 


74-5 


11 


68-6 


80-8 


81-6 


736 


85 2 


661 


74-8 


12 


68*8 


810 


81-8 


738 


858 


66-3 


74-9 


13 


68-9 


811 


81-9 


740 


85-6 


66-5 


76-1 


14 


691 


81*2 


820 


741 


867 


66-7 


75 8. 


15 


69-3 


81*4 


82-2 


743 


859 


668 


75-4 


16 


69-4 


81-6 


82-4 


74-5 


861 


66-9 


75-6 


17 


69*6 


81-7 


82-6 


74-7 


86-3 


670 


75-7 


18 


69-7 


81-9 


82-7 


74-9 


86*4 


671 


76-8 


19 


699 


821 


82-9 


750 


86-5 


67-3 


760 


20 


700 


82*3 


830 


75-2 


867 


67-3 


76-1 


21 


70-2 


82-5 


832 


76-4 


86-9 


67-5 


76-3 


22 


704 


82-7 


83-4 


75-6 


87-2 


67-6 


76-5 


23 


70-6 


880 


83*6 


75-8 


87-4 


67-8 


76-7 


24 


70-7 


88-2 


83-7 


75-9 


87-6 


67-9 


76-8 


25 


70-9 


88-3 


839 


761 


87-8 


68-1 


77-0 


26 


711 


83-6 


84-0 


762 


87-9 


68-3 


77-1 


27 


71-2 


837 


841 


76-4 


88-0 


68*5 


77'3 


28 


71-4 


88-8 


84-2 


76*6 


881 


68-7 


77-4 


Meant... 


690 


81-6 


82-2 


74-2 


85*9 


66-4 


75-2 



Digitized by 



Google 
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TEMPEBATURB.— DRY BULB. 
Maroh. 



Datr. 


4Hn. 


10 Hn. 


16 Hn. 


22 Hn. 


4 


^1 


Mean. Temp. 
tH1n.4-Maz.4.16Hf«. 




4 


1 


71-7 


841 


84-8 


76-9 


88-2 


691 


777 


2 


71-9 


842 


84-8 


771 


888 


69-8 


77-8 


8 


721 


84*8 


84-8 


772 


88-4 


69-6 


779 


4 


728 


84*8 


84-4 


77-4 


88-6 


69-7 


781 


6 


72-6 


84-4 


84-4 


776 


886 


69-9 


78-2 


6 


72-8 


84*6 


86-6 


77-7 


88-8 


70-2 


78-4 


7 ... 


73-1 


84-6 


84*6 


77-9 


88-9 


70-6 


786 


8 


788 


84-7 


84-6 


78-0 


89 


70-7 


78-8 


9 


73-6 


84*8 


84-6 


781 


890 


710 


78-9 


10 


73-8 


84-8 


84-6 


788 


891 


718 


79*1 


11 


74-0 


849 


84-6 


78-4 


891 


71-6 


79-2 


12 ... 


74-8 


860 


84-7 


786 


89-8 


71*8 


79-4 


18 


74-6 


861 


84*8 


78-7 


89-4 


72-0 


79-6 


14 


74-8 


86-8 


84-9 


78-9 


89-6 


728 


798 


16 


760 


86*4 


860 


791 


89-7 


726 


79-9 


16 


75-2 


86-6 


86-2 


79-2 


89-9 


727 


80-1 


17 


76-4 


86-7 


86-8 


79*4 


90-1 


73*0 


80-4 


18 


76-6 


86-9 


86-4 


79-6 


908 


782 


80-5 


19 


76-7 


86-1 


86-6 


79-7 


90-4 


78-6 


80-7 


20 ... 


769 


86-2 


86*6 


79-8 


906 


788 


810 


21 


761 


86-4 


86-7 


79-9 


90-8 


740 


81-1 


22 


76-2 


86-6 


86*8 


800 


910 


74*2 


81-8 


23 


76-4 


86-6 


860 


80-1 


91-2 


74-4 


81-6 


24 


76-6 


86-7 


861 


802 


91-4 


74-6 


81-7 


26 


76-7 


86-9 


86-2 


80-8 


91-6 


74-8 


81-9 


26 


76-8 


870 


86-4 


80-4 


91-8 


749 


82*0 


27 « 


77-0 


871 


86-6 


80-6 


91*9 


761 


82-8 


28 


77-1 


878 


86-7 


806 


92-1 


76-2 


82-8 


29 


77'8 


87-4 


86-8 


80-7 


92-8 


76-4 


82-6 


30 


77-4 


87-6 


86-9 


80*8 


92-6 


76-6 


82*7 


81 


77-6 


87-6 


87*0 


80*8 


926 


76-8 


82-8 


Means ... 


74-9 


86-7 


86-8 


791 


901 


72-6 


80*2 



Digitized by 



Google 
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TEMPEBATirBE.-^DBT BULB. 
Apbil. 



Dati. 


4Hrs. 


10 Hn. 


16 Era. 


22Hrt. 


i 

^1 


S 


Mean Temp. 
»M!n. + lfax.+ieHri. 




4 


1 ... 


77-8 


87-7 


870 


809 


92-7 


76-0 


82-9 


2 


77-9 


87-8 


871 


80-9 


92-7 


76-1 


83rO 


8 


78-1 


87-9 


87-2 


810 


92*8 


76*3 


88-2 


4 


78-2 


88-1 


87-8 


811 


92-8 


76*6 


83*3 


6 


78-4 


88-2 


87-4 


81-2 


92*9 


76-6 


88*4 


6 


78-6 


88*4 


87-4 


81-2 


929 


76-8 


886 


7 ... 


787 


88-6 


87-6 


81-8 


92-9 


77-0 


83*6 


8 ... 


788 


88-7 


87-6 


81-4 


930 


771 


887 





78-9 


88-8 


87-7 


816 


980 


77-3 


83-8 


10 


79-1 


890 


87-7 


81-6 


98-1 


77-4 


83-9 


11 


79-2 


891 


87-7 


81-6 


931 


77*6 


840 


18 


79-2 


89-2 


87-7 


816 


980 


77-6 


84*0 


18 


79-8 


89-8 


877 


81-6 


930 


77-7 


84-0 


14 


79-4 


896 


87-7 


817 


93*1 


77-9 


84*2 


16 ... 


79-6 


896 


87-8 


81-8 


93*2 


780 


84*3 


16 


796 


897 


87-8 


81-9 


93*3 


781 


84-8 


17 ... 


79-7 


89-8 


87-9 


82*0 


93*4 


782 


84-4 


18 


79-8 


89-9 


880 


820 


93-6 


788 


845 


19 ... 


799 


90-0 


88-0 


821 


98-6 


78-4 


84-6 


20 


80^ 


901 


88*0 


82-2 


93-7 


78-6 


847 


21 


80-1 


901 


88-0 


82*8 


93-7 


78-6 


847 


22 


80-2 


90-2 


88*1 


82-4 


93-9 


787 


84-9 


23 


808 


90-8 


88-1 


826 


94-0 


78*8 


84*9 


24 ••• 


804 


90-4 


88-2 


82-7 


94*2 


79-0 


86*1 


26 ... 


80-6 


90-4 


88-a 


82 8 


943 


79-2 


86*3 


28 ... 


80-7 


90-6 


88-4 


82-9 


94-4 


79*4 


86-« 


27 ... 


808 


90-6 


88*4 


831 


94-4 


79-6 


86*6 


28 


809 


906 


88-6 


882 


94-4 


797 


86*6 


29 


8lO 


90-6 


88-6 


83-8 


94-4 


79-9 


86*7 


80 


81-2 


90-6 


88-6 


83-4 


94*6 


800 


86-8 


Heani ... 


79-5 


89-4 


87-8 


82-0 


93-6 


78*0 


84*3 



Digitized by 



Google 
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TEMPERATURE.— DRY BULB. 

liAT. 



Date. 


4Hn. 


10 Era. 


16 Hn. 


22 Era. 


4 
1 


4 


Mean Temp. 




4 


1 


81-8 


90-6 


88-6 


83-6 


94-6 


80-1 


85*8 


2 


81-4 


90*6 


88-7 


83-6 


94-6 


80*2 


859 


8 


81*6 


90-6 


88*7 


83*7 


94-6 


80*8 


860 


4 ... 


81-6 


90-6 


88*8 


83-7 


94-6 


80-4 


861 


6 


81-7 


90-6 


88-9 


83*8 


94-7 


80-6 


86-2 


6 ... 
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63-6 


ao 


674 


72-8 


72-4 


70-6 


7#7 


637 


•* ••• *•« 


67-6 


72-8 


726 


70-6 


7r7 


638 


ss 


67-7 


72-4 


72-6 


70-7 


70-9 


640 


S8 


67*8 


72 6 


727 


76-8 


710 


641 


24 


68*0 


726 


72-8 


710 


711 


64^ 


U 


681 


72-6 


729 


711 


71-2 


64-4 


^ ••• •.. 


68-S 


72^6 


78 1 


71-2 


71-8 


64-6 


27 


68*4 


72-7 


782 


71-3 


71-4 


64-8 


S8 


68-6 


728 


78-4 


716 


71-6 


65-0 


Means 


66-6 


71-6 


720 


697 


Too 


CW 
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WET BULB. 
March. 



Datb. 


4Hr8. 


lOHrt. 


lOHrt. 


22 Hit. 


Mian. 


BfiDimam. 


1 ••• ••• 


68-8 


78-0 


73-6 


71-7 


71*8 


66*8 


t 


69-0 


78-2 


73-8 


71-9 


7io 


66*4 


• *•• ••• 


69*8 


73-3 


73-9 


72-1 


721 


66f 


4 ••• ••• 


89*8 


73-4 


74-0 


72-2 


78*2 


66<e 


i 


69-6 


73-6 


741 


72-8 


72*4. 


66*0 


• ••• ••• 


69-7 


73-7 


74*2 


72*6 


73*6 


• 66-2 


T ••• «•• 


69-9 


73-8 


74-4 


72-8 


717. 


66*4 


" ••• ••• 


70-1 


73-9 


74-6 


72-8 


72-8 


66-6 


9 


70-3 


74-0 


74-6 


73-0 


780. 


66*8 


10 .•• ••• 


70-S 


74-2 


74-7 


781 


711 


67-0 


11 


70-8 


74-4 


749 


78-8 


7i*4 


67*« 


1" ••• ••• 


710 


74-6 


760 


73-6 


78*6 


67-5 


18 „» »•• 


71-8 


74-7 


761 


71-6 


73*7 


67-7 


14 


71-6 


74-9 


76-2 


73-8 


78*9 


67*9 


16 


71-7 


76-0 


76-3 


740 


740 


681 


16 ••• #•• 


71-9 


761 


76-4 


741 


741 


68-8 


IT ••• ••• 


721 


75-2 


76-6 


74-2 


74*8 


68-6 


lo ••• »•• 


72-8 


76-3 


75-7 


74-4 


74*4 


68-7 


1" .•• ««• 


72-5 


75-6 


760 


74*6 


74*7 


68-9 


» 


72-7 


76-7 


761 


74*8 


74*8 


69-2 


** ••• *•• 


72-9 


76-8 


76-3 


74-9 


76*0 


69-4 


28 .> ... 


731 


760 


76-6 


761 


76*2 


69*6 


*** ••• •.• 


73-3 


76-2 


76-6 


76-2 


76*3 


69-8 


*4 .•• .„ 


78-4 


76-3 


76-7 


768 


76*4 


70*0 


36 ••• .„ 


78-6 


76-4 


76-8 


76-4 


76 6 


70-1 


» M. ... 


736 


76-6 


76-9 


76*6 


78-6 


70*2 


3# ••• ,,, 


78-7 


76-6 


76-9 


76*6 


76-7 


70-8 


as 


78-8 


78-6 


770 


76-7 


76*8 


70-4 


» 


789 


70*6 


771 


75-8 


76-9 


70*6 


w ••• ... 


740 


76-7 


77-2 


769 


760 


70-7 


81 


741 


70-9 


77*2 


760 


761 


70*8 


Veans ... 


71-7 


76-1 


76*6 


740 


741 


68-2 
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Google 
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WET BULB. 
April. 



DiTI. 


4Hn. 


10 Hn. 


16 Hm. 


22 Hn. 


Mmh. 


Wet 

Ifiniiimiii. 


1 ••• •** 


74-2 


77-0 


77-8 


76-0 


761 


Ton 


2 ••• ••« 


74-8 


77-1 


77-8 


76-1 


76-2 


71*0 


V ••• ••• 


74-4 


77-2 


77-4 


76*2 


76^ 


711 


4 


74-6 


77-8 


77-6 


76-8 


76-4 


71-8 


w ••• ••• 


74-7 


77-8 


77-6 


76-4 


76^6 


71*4 


O ••• .••• 


74-8 


77-4 


777 


76-6 


76-6 


71-4 


7 


74-« 


77-6 


77-8 


76-6 


76*7 


71-6 


3 ••• ••• 


761 


77-6 


77-9 


767 


76-8 


71*6 


8 


76-2 


777 


780 


767 


76-9 


717 


XO ••• ••• 


76-8 


77-8 


781 


76-8 


77*0 


71-8 


u 


768 


77-9 


781 


76-8 


77-0 


71*9 


IS ••• ••• 


76-4 


77-9 


78-2 


76-9 


771 


72-0 


la ••. 


76-6 


780 


78-8 


* 76-9 


77*2 


721 


14 


76« 


781 


78*4 


• 77-0 


77-8 


72-2 


16 


767 


78-2 


78-6 


771 


77-4 


78-8 


1^ ••• ••• 


76-8 


78-2 


78-6 


771 


77-4 


7*"» 


17 


76-9 


78-8 


787 


772 


77-6 


72-4 


1? 


76-9 


78-8 


787 


772 


77-6 


72-6 


10 


760 


78-4 


78-8 


77-8 


77-6 


72-6 


3W ••• ••• 


760 


78-4 


78-8 


77-8 


77-6 


. 72-6 


21 , ••• ••• 


761 


78-5 


78-9 


77-4 


777 


727 


5w ••• *«• 


761 


78-6 


790 


77-6 


77-8 


72*8 


2|» 


76-2 


787 


791 


77-6 


77-9 


.72-9 


2* ••• (tt 


76-8 


78-8 


79-2 


777 


78-0 


781 


20- CM „, 


76-4 


78-8 


79-8 


77-8 


781 


78-2 


26 •,. .„ 


76-6 


790 


79-4 


77-9 


78-2 


78*8 


»7 


76-6 


791 


79*5 


780 


78-8 


. 73-4 


So ••• #•• 


767 


791 


79-8 


781 


78-4 


78t5 


•W ••• 4.« 


76-8 


79-2 


79-6 


781 


78-4 


. 78-6 


80 , 


76-9 


79^ 


79-7 


78-2 


78-6 


78-6 


Haana .., 


76-6 


78-1 


78-6 


771 


77-3 


72-8 
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WET BULB. 
Mat. 



Date. 


4Hn. 


10 Hn. 


16Hr0. 


22 En. 


Heani 


BOnimani. 


A ••• .t* 


770 


79-4 


79-8' 


78*8 


78-6 


73-7 


Z ••• ••• 


772 


79-6 


79-8 


78-4' 


78-7 


73-7 


o ••• ••• 


77-3 


79-6 


79-9 


78-4 


78-8 


73-7 


4 ••• «•• 


77-8 


79-7 


79-9 


78-6 


78-9. 


73-7 


B ••• «•« 


77-4 


79-8 


80-0 


78-6 


790. 


73-8 


w ••• ••• 


77-6 


79-8 


80-0 


7i-6 


790 


73-8 


4 ••• ••• ■ 


77-6 


79-9 


80-1 


78-7 


791 


73-9 


V ••• «,« 


77-8 


79-9 


90rlr 


78-7 


791 


78-9 


" «.• ••• 


77-7 


80-0 


801 


78-8 


79-2 


73-9 


Iv ••• ^0^ ■ 


77-7 


80O 


80-1 


78-8 


79-2 


740 


11 ••• ••• 


77*8 


801 


80-2 


78-9 


79 3 


74 


12 


77-9 


80-1 


80-2 


78-9 


793 


74-1 


Iv «•• ««• 


78-0 


80-2 


80-3 


790 


79-4 


74-2 


14 «•• ••« 


781 


80-8 


80-4 


791 


79-6 


74-8 


15 


78-1 


80*4 


80-5 


791 


79-6 


74-8 


18 


78-2 


80-6 


80-6 


79-2 


79-6 


74-4 


IT ••• ••• 


78-8 


80-6 


80-8 


79-2 


797 


74-5' 


CB 


78-4 


80*8 


807 


79-8 


79-8 


74-6 


19 


78-6 


80-7 


80-8 


79-8 


79-9 


74-7 


aa 


78-8 


80-7 


80-8 


79-4 


799 


74*8 


21 ••• ',,, 


78-7 


80-8 


80-9 


79-4 


80^ 


74-9 


22 


78-8 


80-9 


81-0 


79-6 


80-1 


74-9 


*•! ••• ••• 


78-8 


80^ 


8M 


79-6 


80-1 


760 


**■ ••• ••• 


78-9 


81*0 


811 


79-6 


801 


750 


26 ... 


78-9 


81-0 


811 


79-6 


80-1 


760 


28 


79-0 


80-9 


811 


79-6 


80-2 


76-0 


ar 


79-0 


80-9 


81-2 


76-6 


80-2 


. 751 


28 


79-0 


80-9 


81-2 


79-8 


80-2 


76-1 


29 


790 


80-9 


811 


79-8 


80-2 


761 


•0 «•• ••• 


79^ 


80-9 


81*0 


79-6 


801 


761 


81 


79-0 


80-8 


81-0 


79-6 


801 


761 


Mesna 


78-2 


80-4 


BO'S' 


79-8 


79-8 


74-4 
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WET BDLB. 

June. 



Dati. 


4Hn. 


10 Hn. 


16 Hn. 


22Hrt. 


IfcNU. 


W«fc 

Miniminii. 


\ ••• ••• 


790 


80-8 


80*9 


79-6 


801 


751 


m ••• *•• 


78-9 


807 


80*8 


79-4 


80^ 


751 


• ••• •.. 


78-8 


80-6 


80-7 


79-4 


79-9 


751 


% «•■ ••• 


78-8 


80*6 


80-6 


79-8 


79-8 


75-9 


• ••• *.* 


78-7 


80*4 


80-6 


79f 


797 


74-9 


^t* «•• 


78-6 


80'f 


80-4 


79-2 


79-6 


74-9 


4 r... ••• 


78-6 


80^ 


80*4 


791 


79-6 


74-9 


B «•• ^A* 


78-4 


80-2 


80^8 


790 


79-6 


74-8 


If »•• ».. 


78f 


80-1 


802 


78-9 


79-4 


74-8 


U) «•• ••• 


78-2 


80-0 


80-1 


78-8 


79-3 


747 


1a «•• ••* 


781 


79-9 


80-0 


78-8 


79-2 


747 


18 


78-0 


79-8 


79-9 


787 


791 


747 


U 


77-9 


79-7 


79-8 


78-6 


79-0 


74-6 


14 -.> 


77-7 


79-6 


79-7 


78-4 


78^ 


74'i 


16 ••• ••• 


77-6 


79-6 


79-6 


78-8 


78-8 


74-4 


16 


77-6 


79-4 


79-6 


78-2 


787 


74-8 


17 m. ... 


77-4 


798 


79-6 


78-2 


78-6 


74-2 


18 


77-8 


79-2 


79-4 


78-1 


78-6 


74-2 


If 


77-2 


791 


79-8 


780 


78-4 


741 


20 


771 


791 


79-2 


77-9 


78-3 


74t> 


mti «•• ••• 


77-0 


79-0 


791 


77*9 


78-3 


78-9 


2f ... ... 


76-9 


79-0 


79-6 


77-8 


78-2 


73-8 


2f « 


76-8 


79*0 


79-0 


77-8 


78-2 


787 


2M A** «•• 


76-8 


78-9 


78-9 


77-7 


781 


73« 


25 


76-7 


78-9 


78*9 


77-7 


781 


78t^ 


26 ••• ••• 


76-6 


78-9 


78-9 


77-6 


7fO. 


TS-S 


27 ••• ,,t 


76-6 


78-8 


78-8 


77-6 


78^ 


78^ 


28 ••* ••• 


766 


78-8 


78-8 


77-6 


77-9. 


781 


29 ••« •%, 


76-6 


78-8 


78-8 


77-6 


77-9 


7810 


8v 0.. 0ti 


76-6 


78-8 


78-9 


776 


7fO 


72f 


IfeniB 


77-6 


79-6 


79-7 


78-4 


7f8 


74^ 
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WET BULB. 
Jolt. 



IlATB» 


4Hn. 


lOHxi. 


I6Hra. 


22Hra 


KtBD. 


We* 
Ifmimam. 


I ••. ••• 


76f4 


199 


78-9r 


7r6 


t 77^9 


72-9 


2 ••• ••• 


70-4 


78r8 


78-g 


77-5 


' 77-9 


78-8 


# .•• ••• 


794 


f 7ar8 


78-9 


77-6 


77^9 


727 


4 ••• ••• 


76^8 


78r8 


78-9 


77-4 


77^9 


72t 


6 


7fl'8 


7»7 


78-8 


77-4 


77-8 


72-5 


« ^ 


7ar2 


7»7 


78-8 


7r4 


77^8 


72-4 


? 


70-» 


7M 


78-8 


^ 77*8 


77-7 


72-4 


8 ... 


' 7^2 


78-61 


78-8 


7r8 


77^7 


72-8 


w ».• ••■ 


• 761 


78-6 


78-8 


i 77*2 


7r7 


72-8 


10 


7frl 


78-5 


78-7 


77^ 


77-6 


72-8 


11 ... 


76-1 


7tr4 


78-7 


77^2 


77-6 


72-2 


12 ••• ••. 


1 760 


7»4 


78*^ 


\ 77-1 


77-6 


72.2 


18 • • ••• 


76^ 


i 78-a 


78-6 


77-0 


77-5 


72-2 


a4 *.• *•• 


75-» 


78-a 


78-6 


710 


77-5 


72-2 


15 


76-9 


78-2 


78-6 


77-0 


n-4 


722 


16 


76-9 


78-2 


785 


76-9 


77-4 


72-2 


17 


76» 


78S 


78-4 


76-9 


77-4 


722 


W 


75S 


781 


78-4 


76-9 


77-8 


72^ 


W 


76-8 


78-2 


78-4 


76-9 


77-8 


72^ 


20 .•• ••. 


7ft-» 


78-2 


78-4 


76-9 


77-4 


72-2 


21 ••• ••• 


76f 


78-2 


78-4 


76-9 


77-4 


72-2 


22 


78-9 


78-2 


78-5 


76-9 


77-4 


72^ 


•»* «•• ••• 


76-9 


78-2 


78-5 


76-9 


77-4 


72-8 


•* *•• ••• 


7€'9 


78-2 


78-6 


76-9 


77-4 


72Tr 


"O ... ••• 


76-9 


78-2 


78-6 


76-9 


77-4 


728 


26 ,„ 


760 


78-2 


78-6 


77-6 


77-5 


72-8 


27 


760 


78-8 


78-6 


770 


n-5 


72-3 


*o ••• ••• 


76*9 


78-8 


78-7 


771 


77-5 


72-8 


2v ... ... 


761 


78-3 


78-8 


771 


77-6 


72-4 


W/ ,«« ««• 


76-2 


78-4 


78-8 


77-2 


77-7 


724 


91 


76-2 


78-4 


78-9 


77-2 


77-7 


72-4 


MeMu 


761 


78-4 


78-7 


771 


77-6 


72-8 
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Google 
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WET BULB. 

August. 



Datb. 


4Hn. 


lOHrt. 


16 Hn. 


22 Hn. 


KeMi. 


Wet 
Mioinmni. 


1 ... ^. 


76^8 


78-4 


78-9 


77-8 


7^7 


72-4 


2 


76-4 


78-5 


79-0 


77-4 


77-8 


72-4 


o *•• *•• 


764 


78-5 


790 


77-4 


77-8 


.72-4 


4 


76^4 


78-5 


791 


77-4 


779 


72-5 


6 


76-6 


78-5 


791 


77-4 


77-9 


72-S 


6 ... 


76-6 


78-^ 


79-1 


77-6 


77^9 


72-6 


7 


76-6 


786 


792. 


77-6 


780 


72^ 


o **• •.. 


766 


78-6 


79-1 


77-5 


779 


72-6 


V ••• ».• 


76-6 


78-5 


791 


77-6 


77-9 


72-7 


10 


76-5 


78^6 


791 


77-6 


780 


78-7 


11 


76-6 


78-7 


791 


77-6 


78-0 


78^ 


12 ... ... 


76-6 


78-7 


79-0 


77-6 


77*9 


72-8 


la 


76-6 


78-7 


79^ 


77-6 


779 


72-a 


J.4 ... •*. 


76-4 


78-7 


790 


77-6 


77-9 


72^ 


lO ••• mm 


76-4 


78-7 


79-0 


77-6 


779 


72^ 


16 ... ... 


7^4 


78-7 


790 


77-6 


77-9 


72^ 


17 


76-4 


78-7 


79^ 


77-6 


77-9 


72^^ 


18 ... ... 


768 


78-7 


790 


77-6 


77-9 


78tX 


W m. ... 


76-8 


78-8 


79-0 


77-6 


77-9 


78-0 


20 ... 


76-4 


78-8 


79H) 


77-6 


77-9 


78-a 


21 ; 


76-4 


78-8 


78-9 


77-6 


779 


780 


22 


76-4 


78-8 


78^ 


77-6 


77-9 


78*a 


28 


76-4 


78-9 


78-9 


77-6 


77-9 


78-0 


24 


76-4 


78-9 


78-9 


77-5 


77-9 


78-a 


2|0 ••• «•• 


76-4 


78-9 


78-9 


77-6 


77-9 


78-0 


26 .^ ... 


76-4 


78-8 


78-9 


77-5 


779 


72-a 


27 


76-4 


78-8 


78-8 


77-6 


77-9 


72^ 


28 «.• . r. 


76-4 


78-8 


78-8 


77-6 


779 


72-S 


29 


76-4 


78-8 


78-8 


77-6 


77-9 


72S 


80 


76-4 


78-8 


787 


77-5 


77-9 


72^ 


81 ••• ••• 


76-4 


78-8 


78-7 


77-6 


77-9 


72^ 


Means .... 


76-4 


78-7 


79-0 


77-6 


77-9 


7m 
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WET BULB. 

SlPTBHBBR. 



15 



Datb. 


4 Hn. 


10 Hn. 


16 Hn. 


22 Hn. 


Mean; 


Minilam. 


1 ... 


76-4 


787 


787 


77-6 


: 77-8 


727 


8 ,„ •.. 


76-4 


787 


78-6 


77-6 


77-8 


727 


8 ... 


76-4 


787 


78-6 


77-6 


77-8 


72-7 


4 ... 


76*4 


78-6 


78-6 


77-6 


778 


72-6 


6 4„ ••• 


766 


787 


787 


77-6 


77-9 


72-6 


6 ... - 


76-6 


787 


787 


77-6 


77-9 


72-6 


7 ;., ••• 


76-6 


78;7 


787 


77-6 


779 


72-6 


8 .^ 


76-6 


787 


787 


77-6 


77-9 


726 


9 ... 


766 


787 


78-8 


776 


77^ 


72-6 


10 ... 


76-6 


787 


78-9 


777 


78-0 


72-7 


11 t.« •• 


76-6 


78^8. 


78;9 


777 


780 


727 


18 ••• ••• 


76-7 


78-8 


78-9 


777 


78-0 


727 


M,0 ••• ••■ 


76-7 


78-8 


790 


777 


78-1 


727 


u ... 


76-7 


78-9 


79 


777 


781 


727 


16 ... 


76-7 


78-9 


79^0 


77-8 


78-1 


728 


16 ... 


76-7 


78-9 


790 


77-8 


781 


72-8 


If ... ■•. 


76-7 


78-9 


79H) 


777 


78-1 


727 


18 


76-7 


78-9 


790 


777 


781 


727 


19 


767 


78-9 


79-0 


77-6 


781 


727 


20 ... ••• 


76-6 


78-9 


78-9 


77-6 


78-0 


726 


21 


76-6 


78-9 


78^ 


77-6 


780 


72.6 


22 


76-6 


78-9 


789 


77-4 


77*9 


72-6 


28 


76-6 


78-9 


789 


77-4 


77-9 


72-6 


24 


76^4 


78-9 


78-8 


77-4 


77-9 


72-6 


26 


76-4 


78-9 


78-8 


778 


77-9 


72-5 


26 ••• ... 


76-8 


79-0 


787 


77-8 


77-8 


72-4 


•I ... ... 


76-2 


79-0 


787 


772 


77-8 


72-8 


28 ... 


76-2 


79-0 


787 


771 


77S 


72-2 


29 


761 


790 


787 


771 


777 


72-t 


80 


76-0 


78-9 


78-6 


77-0 


77-6 


72-1 


Ifaanb 


76-6 


78-8 


788 


77-6 


C 77-9 


72-6 



Digitized by 



Google 



WET BULB. 

OOTOBIB. 



Datb. 


4 En. 


10 Hn. 


16 Hn. 


22 Hn. 


HMD. 


Minimiim. 




76-9 


78-9 


78-6 


76-9 


77-6 


721) 


» ..• •■• 


76-7 


78^ 


78-6 


76-9 


77-5 


n-9 


8 ••• ••• 


76-6 


78-8 


78-6 


76-8 


77-4 


71-7 


• ••• t*« 


76'6 


78-7 


78-4 


76-7 


77-8 


71-6 


••• ••• 


75-4 


78^ 


78-8 


76-6 


77-8 


71-4 


o ••• ••• 


76-8 


78-6 


78-2 


76-6 


771 


71-8 


7 ••• ••• 


76-0 


78-6 


78-1 


76-4 


77-0 


ni 


o ••• ••• 


74-9 


78-4 


780 


76-4 


76-9 


70« 


" ••■ ••• 


74*8 


78-8 


77*9 


76-8 


76^ 


.707 


10 ••• •■• 


74-8 


78-1 


77-8 


7»1 


76-7 


70-6 


11 ••• ••• 


74-6 


78^ 


77-7 


76-0 


7611 


70-4 


JS ••• ••• 


74-8 


77-8 


77-6 


75-9 


76*4 


70-8 


19 ••• ••• 


74-8 


77«« 


77-4 


76-7 


76-2 


70-1 


JL4 >•• ••• 


74*0 


77-6 


77-8 


75-6 


761 


699 


lo ••• •■• 


78-8 


77-8 


771 


76-4 


76-9 


09*7 


lo ••• ••• 


78-6 


77-2 


770 


76-2 


75-8 


69-6 


17 ... ..• 


78-4 


77-0 


76-9 


781 


76-6 


69-8 


lo ••• ..• 


78-2 


76-9 


76-8 


74-9 


766 


69*2 


19 


78-0 


76-8 


76-7 


74*8 


76-8 


691> 


20 


72-9 


76-7 


76-6 


74-6 


76-2 


68^ 


21 


72-7 


76'6 


76-6 


74-6 


761 


»7 


22 


72-6 


76-8 


76-8 


74-8 


74-9 


68*8 


28 


72-8 


761 


761 


74-1 


747 


68^ 


M% ••* •.• 


72-1 


76-0 


76^ 


78-8 


74-6 


68-1 


2» •.. *•• 


71-8 


76-8 


76-8 


78-6 


74-8 


679 


26 


71-6 


76-6 


76-7 


78-6 


741 


677 


27 


71-4 


76-4 


76-6 


78-8 


78-9 


67-6 


28 


71-2 


768 


76-6 


78-2 


78-8 


67*4 


29 ••• ... 


71-0 


761 


76*4 


780 


78-6 


6r2 


80 *.. 


70-9 


74-9 


76*2 


72-9 


78-6 


671 


81 


70-8 


74-8 


751 


72*8 


78-4 


67*0 


Mettii 


78-6 


771 


77-0 


761 


76-7 


69-6 



Digitized by 



Google 
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WET BULB. 

NoraMBKB. 



DATS. 


4Hn. 


10 Hn. 


16 Hn. 


22 Hn. 


Meaii. 


Wet 
Uinimam. 


1 


707 


74-6 


750 


72-8 


78-^ 


66-8 


2 


70-6 


746 


74-8 


72-6 


78-1 


66-7 


w ••• ••* 


70-6 


74-8 


74-7 


72-6 


780 


66-6 


4 


70-4 


741 


74-6 


72-4 


729 


66-4 


6 


70-2 


78-9 


748 


72-2 


72-7 


66-2 


6 ••• ,,, 


70-0 


78-6 


74-1 


72-0 


72-4 


66-0 


7 ..• 


69-8 


78-8 


78-8 


71-8 


722 


668 


8 


69-6 


73-0 


786 


71-6 


72-0 


65-6 


9 


696 


72-7 


78-8 


71-4 


71-7 


668 


10 


69-8 


72-4 


78-1 


71-2 


71-ft 


661 


11 


691 


72-1 


72-8 


70-9 


71-2 


649 


U .^ 


688 


71-8 


72-6 


70-7 


71-0 


647 


18 


68-6 


71-6 


72-4 


70-5 


70-8 


64-6 


U 


68-4 


71-4 


722 


70-2 


70-6 


64-8 


1ft 


68-2 


711 


719 


70-0 


70^8 


641 


16 


67-9 


70-8 


71-7 


69-8 


70^1 


68-9 


17 


677 


70-6 


71-4 


69-6 


69-8 


68-7 


18 


67-5 


70-6 


71-2 


69-4 


69-7 


63-6 


19 


67-4 


70-8 


711 


69-8 


69-6 


684 


20 


67-2 


70-2 


710 


69-1 


69-4 


63-3 


21 


671 


701 


70-8 


69-0 


69-8 


68-2 


2m ••• ••• 


66-9 


70-1 


70-7 


68-8 


69-1 


681 


23 


66-7 


70-0 


70-6 


68-6 


69-0 


62-9 


s% •*• ••• 


66-6 


66^ 


70-6 


68-6 


68-9 


628 


26 


66-8 


69-8 


70-4 


68-8 


68-7 


62-6 


2o ..• ••• 


66-2 


69-8 


70-8 


68-2 


68-6 


624 


27 ••• ••• 


66-0 


69-7 


70-2 


680 


68-6 


622 


38 ••• ■•• 


66-8 


69-6 


7ai 


67-9 


68-4 


620 


29 


666 


696 


699 


67-7 


68*2 


61-7 


ao 


65-8 


69-4 


69-8 


67-6- 


680 


61-6 


MeM8 


68-1 


71-6 


721 


70-1 


706 


64*2 



Digitized by 



Google 



ne 

WET BULB. 

DiCIMBIR. 



Dave. 


4Hn. 


10 Hn. 


16 En. 


22 Hn. 


H6«ll. 


Mloimiim. 


X ... ••• 


661 


69^8 


69*7 


67*8 


67*9 


61-2 


9 ••• ••• 


64-8 


60*2 


69*6 


67M 


677 


60*9 


• ••• ••• 


646 


690 


69^4 


66*9 


67*6 


60*6 


V •■• .(a 


642 


681^ 


69*2 


667 


67*8 


60*8 


6 


68*9 


68-8 


. 692 


66-6 


67*1 


60*0 


V ... (•, 


687 


68-7 


69*1 


66*6 


67*0 


69-8 


• ••• ... 


68-6 


68*7 


69*1 


66*4 


67*0 


69^ 


8 


68*4 


68*6 


69D 


66'4 


66*9 


69*4 


9 ... 


68-8 


686 


68*9 


668 


66*8 


69-8 


10 


68*2 


68*6 


68*9 


66*8 


667 


69*2 


11 


681 


68*8 


68*8 


66*2 


66*6 


6ro 


12 


62-9 


68*2 


68*6 


661 


66*6 


68*9 


13 


62*8 


68*0 


686 


661) 


668 


68*8 


1* 


62^ 


67-9 


68*4 


66-9 


66*2 


687 


xo •.• ..» 


626 


67*8 


688 


66*8 


66*1 


68*6 


16 


62-6 


677 


68*2 


667 


66*0 


68*5 


17 


62-4 


67*6 


68-1 


66*7 


66*0 


68-4 


lo ••. ... 


62-4 


67*6 


68*0 


»i 


66*? 


68-8 


JV ••• •*. 


628 


67*4 


67*9 


666 


668 


68*2 


20 


62*2 


678 


67-8 


664 


667 


68*1 


21 


62-1 


67*2 


677 


66*8 


66*6 


68-0 


22 


62*0 


672 


677 


66*2 


66*6 


67-9 


28 


61-9 


671 


676 


661 


66-4 


67*8 


24 


61*8 


67*1 


67*6 


66-1 


66*4 


677 


26 


61*8 


671 


676 


66-0 


664 


67« 


26 


61-7 


671 


67-6 


66*0 


668 


676 


27 


61*6 


672 


676 


66*0 


66-4 


676 


28 


616 


672 


67-7 


660 


66*4 


67*4 


29 ••• 


61-7 


67*4 


67*8 


. 66*1 


66*6 


676 


80 


61-8 


676 


67*9 


66*3 


66*6 


676 


81 


61-8 


67-6 


68^ 


66*2 


667 


676 


Hoahs 


62-8 


: 67-9 


68-4 


668 


66*2 


687 



Digitized by 



Google 
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VAPOUB PBESSUBE. 

jAMtrART. 



Datb. 


4 En. 


10 Hn. 


16 Hn. 


22 Hn. 


Mean. 




•620 


•668 


*666 


•668 


•661 


2 .:. 


'622 


•661 


•669 


•668 


•668 


w ■•• ... 


•628 


•664 


•662 


•671 


•666 


4 ... M. 


•621 


•667 


•666 


•672 


•667 


5 ... 


•628 


'660 


•666 


•674 


•667 


o ..« «.. 


•624 


•666 


•667 


•671 


•667 


7 ... ••• 


•622 


'668 


•667 


•671 


•667 


o ... ••• 


•628 


-667 


•668 


•678 


•668 


w ... •.• 


•624 


•669 


•678 


•678 


•660 


10 


•624 


•672 


•672 


•678 


•662 


11 ••• ••• 


•626 


•674 


•673 


•878 


•668 


IX .». •• 


•629 


•676 


•674 


•680 


•666 


18 


•629 


•676 


•678 


•680 


•664 


14 ... ••• 


•629 


•678 


•676 


•682 


•666 


X9 ..^ •.. 


'629 


•681 


•679 


•681 


•668 


lO .M ••• 


•682 


•679 


•681 


•684 


•669 


17 ... •.. 


•687 


•686 


•684 


•688 


•674 


lo ■•. ••• 


•688 


•688 


•686 


•690 


•676 


!• ... •.. 


^648 


•690 


•688 


•694 


•679 


30 ••. ••• 


•647 


-689 


•691 


•698 


•681 


*1 •»• .•• 


•661 


•692 


•689 


•699 


•688 


22 .., 


•666 


-694 


•692 


•604 


•686 


■• ••• .*• 


•669 


•696 


•694 


•606 


•690 


** ••• ••• 


•668 


•600 


•697 


•609 


•692 


26 .^ 


-664 


•608 


•696 


•610 


•698 


26 .A, 


•669 


. -606 


•698 


612 


•696 


*# ••• ••• 


•609 


•604 


•601 


•618 


•697 




.•678 


•608 


•604 


•616 


•699 


iw ... ••• 


•674 


•606 


•606 


•620 


•601 


60 «•, 


•678 


•606 


•600 


•628 


•606 


31 


•679 


•606 


•611 


•624 


•606 


Umirn 


•642 


•684 


•682 


•592 


•675 . 



Digitized by 



Google 



in- 

YAPOUB PBB6SUBB. 

FlBKUAKT. 



DAffS. 


4Hra. 


10 Hn. 


16 Hn. 


22 Hn. 


Umn. 


1 ••• ••• 


'688 


•606 


•614 


•626 


•606 


2 ••• ••• 


•684 


•611 


•616 


•628 


•610 


9 


•684 


•612 


•619 


•688 


•612 


4 ••• ••• 


•689 


•618 


•626 


•688 


•618 


6 


•698 


•621 


•682 


•642 


•622 


6 ••* ••• 


•696 


•626 


•687 


•647 


•626 


7 «•• ••• 


•697 


•622 


•640 


•649 


•627 


8 ••• ••• 


•601 


•688 


•648 


•662 


•682 


9 


•606 


•640 


•649 


•667 


•688 


10 


•608 


•641 


•664 


•662 


•641 


11 ••• ••• 


•618 


•648 


•667 


•667 


•646 


12 ••• ••• 


•614 


•649 


•664 


•669 


•647 


18 


•616 


•662 


•667 


•670 


•649 


14 


•621 


•664 


^^666 


•672 


•661 


16 


•612 


•666 


•658 


•674 


•661 


16 .- 


•624 


-668 


•664 


•674 


•668 


17 ••• 


*689 


•660 


•666 


•676 


•666 


IB ••• ••• 


•681 


•667 


•664 


•681 


•666 


19 ••• ••• 


•686 


•669 


•666 


•688 


•669 


20 ••• 


•688 


•660 


•664 


•686 


•669 


21 


•689 


•667 


•666 


•686 


•660 


JM ••• •■• 


•648 


•668 


*667 


•687 


•661 


28 .., ••• 


•644 


669 


•668 


•688 


•662 


Zv ••• ••• 


•6(0 


•667 


•661 


•694 


•666 


26 ••• 


•661 


•668 


•662 


•696 


•667 


26 


•662 


•666 


•669. 


•696 


•669 


27 


•668 


•667 


•672 


•699 


•672 


28 


•669 


•664 


•679 


•706 


•677 


Umnu 


•621 


•646 


•660 


•669 


•646 



Digitized by 



Google 



tl9 

VAPOUR PRBSSUBB. 
Habob. 



Patb. 


4 Hn. 


10 Hn. 


16 Hn. 


22 Hn. 


Mean. 


I 


•667 


•664 


•686 


•708 


•681 


2 


•671 


•671 


•694 


•714 


•688 


8 ... 


*676 


•678 


•678 


•720 


•602 


4 ••• ••• 


•678 


•677 


•700 


•7ffl 


•694 


6 ••. ••• 


•661 


•684 


•706 


•728 


•698 


6 


•686 


•687 


•708 


•780 


•708 


7 ••• ♦•• 


•690 


•680 


•716 


•781 


•707 


8 ••• ••• 


•696 


•698 


•719 


•788 


•711 


9 


•698 


•696 


•728 


•746 


•716 


10 ... 


^08 


•704 


•727 


•746 


•720 


U 


•712 


•711 


•786 


•768 


•728 


18 


•716 


•714 


•789 


-760 


•782 


18 ... ••• 


•786 


•781 


•742 


•761 


•787 


U 


•729 


•727 


•746 


•767 


•742 


16 ... ••• 


•784 


•729 


•748 


•778 


•746 


16 


•789 


•781 


•749 


•776 


•740 


17 


744 


•784 


•767 


•777 


•768 


18 


•760 


•786 


•760 


•784 


•767 


19 ••• ••• 


•767 


•741 


•771 


•789 


•766 


80 


•762 


•748 


•774 


•796 


•770 


81 


•768 


•747 


•781 


•799 


•774 


88 ••• 


•774 


•767 


•788 


•807 


•782 


28 


•780 


•764 


•790 


•809 


•786 


84 ••• ••• 


•788 


•767 


•798 


•812 


•780 


86 


•784 


•769 


•796 


•816 


•791 


86 


•787 


•778 


•798 


•818 


•794 


87 


•788 


•771 


•797 


•821 


•794 


88 ... .M 


•791 


•772 


•798 


•824 


•796 


89 .^ 


•798 


•771 


•801 


•827 


•798 


80 


•796 


•774 


•804 


•880 


•801 


81 


•797 


•781 


•808 


•884 


•804 


Mem 


•787 


•718 


•768 


•774 


•748 



Digitized by 



Google 
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YAPOUB PBBSSUBET. 
Apbiu 



Date. 


4Hri. 


10 Hn. 


16 Hn. 


22 Hn. 


MeML 


1 ... ••• 


•798 


•784 


•80B 


•882 


•808 


2 -. 


•801 


•787 


•806 


•887 


•808 


9 ••• ••• 


•802 


•790 


•809 


•840 


•810 


4 


•809 


•792 


•812 


•848 


•814 


6 


•811 


•791 


•816 


•846 


•816 


o ••• ••• 


•814 


•792 


•820 


•860 


•819 


7 ••• ••• 


•816 


•794 


•828 


•868 


•821 


8 


•828 


•798 


•826 


•866 


•826 


9 ... ... 


•828 


•801 


•829 


•866 


•828 


10 ... •.. 


•827 


•808 


•884 


•869 


•881 


11 ... ' ••• 


•828 


•806 


•884 


•869 


•881 


12 ... ••• 


•880 


•804 


•888 


•862 


•884 


18 


•888 


•807 


•848 


•862 


•886 


14 


*886 


•809 


•848 


•866 


•810 


16 ... 


•889 


•809 


•861 


•869 


•848 


16 


•842 


•810 


•865 


•867 


•844 


17 


•845 


•816 


•869 


•871 


•848 


lo ••• ••• 


•844 


•818 


•868 


•871 


•847 


19 


•848 


•816 


•868 


•874 


•850 


20 


•845 


•816 


•862 


•878 


•849 


21 •.. 


•848 


•820 


•867 


•876 


•868 


22 ••. ••• 


•847 


•828 


•870 


•879 


•866 


28 


•860 


-826 


•874 


•882 


•858 


24 


•868 


•829 


•877 


•884 


•861 


25 ••• •«. 


•866 


•82^ 


•881 


•887 


•868 


2d ... ••* 


•867 


•887 


•SP4 


•89b 


•887 


27 ••• ••• 


•880 


•841 


•889 


•892 


•871 


28 ••* ••• 


•868 


•841 


•888 


•896 


•872 


29 ••• ••• 


•866 


•846 


•892 


•898 


•874 


80 


•868 


•861 


•896 


•887 


•878 


Meani 


•886 


•818 


•860 


•867 


•842 



Digitized by 



Google 
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VAPOUR PRESSURE. 
Mat. 



Date. 


4 Hn. 10 Hn. 


16 Hn. 


22 Hn. 


Mean. 


X ••• ••• 


•871 


•864 


900 


•900 


•881 


2 


•878 


868 


•899 


•908 


•886 


• «•« ••■ 


•882 


■868 


•908 


902 


•888 


4k ••• ••. 


•880 


'868 


•902 


•906 


•889 


6 


•888 


•872 


•904 


•909 


•892 


6 


•887 


872 


•908 


909 


•898 


1 


•891 


•877 


•908 


•914 


•898 


o ••• ••• 


•889 


877 


•906 


•914 


•897 


9 


•894 


882 


•906 


•917 


•900 


10 ... ... 


•888 


882 


•904 


•917 


•897 


11 


•896 


886 


•908 


•920 


•908 


12 


•900 


886 


•906 


•920 


•908 


18 ^ 


•908 


888 


•908 


•924 


•906 


U 


•906 


898 


•911 


•927 


•909 


16 


•906 


898 


•916 


926 


•911 


16 


•908 


^11 


•918 


•980 


•917 


17 


•911 


911 


•918 


980 


918 


18 


•916 


^06 


•928 


•935 


•920 


19 


•924 


911 


•916 


•984 


•921 


20 


•922 


^12 


•926 


988 


•924 


21 


•927 


917 


•929 


•987 


•938 


22 


•980 


921 


•988 


•940 


•981 


28 


•929 


^21 


•986 


989 


•981 


24 ... ... 


•932 


926 


•988 


•989 


984 


25 


•981 


■927 


•989 


•987 


•984 


26 ... ... 


•986 


•922 


•989 


•942 


•986 


27 


•986 


•928 


946 


•942 


•987 


^v •.. ... 


•986 


928 


•946 


•942 


•987 


29 


•984 


928 


•946 


•941 


•986 


80 ••• ••• 


•984 


•928 


•987 


•941 


•984 


ox ••• ... 


•984 


•920 


•988 


•986 


•932 


Means 


•909 


•898 


•920 


•926 


•918 



16 



Digitized by 



Google 



122 

VAPOUB PBESSURB. 
Juiri. 



DAtB. 



4HMI 



lOBii. 



leSit. 



2iBH. 



I 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

2L 

22 

28 

24 

25 

26 

27 

28 

29 

80 



Meani 



-f84 
129 
•926 

*925 
-922 

<tl8 
'914 
•911 
•906 
•904 
*900 
•697 
•996 
•987 
'964 
-961 
•978 
•976 
•978 
•970 
•968 
166 
•962 
•968 
•960 
•969 
•960 
•967 
•969 
•960 



120 
-917 
-918 
-910 
•906 
•904 
•901 
-902 
-999 
-996 
194 
190 
188 
186 
181 
177 
174 
171 
167 



186 



166 

167 
170 
167 
168 
170 
166 
166 
169 
169 



188 



186 



128 
128 

120 
116 
117 
112 
100 
104 
101 
197 
194 
•889 
186 
186 
181 
176 
171 
168 
166 
161 
164 
161 
168 
164 
161 



162 
168 



186 
181 
188 
•928 
128 
126 
•921 
118 
118 
110 
112 
108 
101 
197 
•«EM 
191 
102 



186 
188 

184 
181 
188 
181 
182 
181 



184 

187 



•901 



181 
127 
186 
122 

•M8 
116 
118 
111 
107 
104 
102 
188 
106 
190 
-889 
184 
•881 
-878 
194 
•878 
171 
•869 
190 
•869 
•868 
169 
•867 
167 
169 
191 



•891 



Digitized by 



Google 
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VAPOUB PBBSSUBE. 

JULT. 



Pat*. 


iHtf. 


IpBn. 


16 5W. 


WHn. 


Vean. 


1 »M ••• 


■868 


•871 


•868 


•888 


•871 


2 ^ ^ 


•860 


■878 


•871 


■886 


•872 


8 ••• ••• 


•8M 


•876 


•878 


•888 


•874 


4 


•aao 


•879 


•876 


■886 


•876 


^ »•• ••• 


•861 


•877 


•878 


■887 


•874 


6 


•W9 


•880 


•876 


■888 


•876 


• ••• ••• 


•861 


•877 


•876 . 


•886 


•876 


O ••t ••• 


•868 


•880 


■878 


■886 


•877 


9 fM ••• 


•868 


•876 


■878 


•881 


•874 


10 ,,. . ... 


•860 


•878 


•874 


■881 


•878 


11 ^. 


•861 


•876 


•874 


■881 


•873 


*• t*a ••• 


•867 


•876 


•871 


■877 


•870 


18 


•868 


•874 


■871 


•874 


•869 


14 


■864 


•876 


•878 


•874 


•869 


16 ••• ••« 


•866 


•878 


■868 


■874 


•867 


16 •»• ••• 


•866 


♦874 


■869 


•868 


•867 


17 ..• ct* 


•866 


•876 


.866 


•868 


•866 


AO ••• ••• 


•861 


•876 


■866 


•868 


•866 


19 


•8« 


•876 


•666 


■866 


•866 


20 , 


■868 


■876 


■868 


•866 


•864 


81 v» -•• 


■861 


■874 


■868 


•866 


•868 


22 


•860 


■874 


■866 


•864 


•868 


28 ,., •.. 


•848 


■878 


■864 


•868 


•862 


3S% («• ••. 


•848 


•878 


■864 


•868 


•862 


26 


•848 


•872 


•864 


•861 


•861 


26 ••• ••• 


•861 


■878 


•868 


•866 


•864 


27 f«* ••• 


•861 


■876 


•867 


•866 


•866 


*o ••• ... 


•848 


•876 


•878 


•869 


•867 


2B ,t« ••• 


•864 


•87« 


•876 


•867 


•868 


80 


•867 


•880 


•876 


•871 


•871 


SI ... 


•867 


•879 


•879 


•871 


•872 


Ifeaiia 


•866 


•876 


•870 


•874 


•869 . 



Digitized by 



Google 



m 

W£T BDLB. 

OCTOBIB. 



Dati. 


4Hn. 


10 Hn. 


16 Hn. 


22 Hn. 


Mmui. 


Minimiiai. 


jL ••• ••• 


75-9 


78-9 


78^ 


76-9 


77-6 


72^ 


S »•• ••• 


76-7 


78*9 


78-5 


76-9 


77-6 


71-9 


8 ••• ..• 


75-6 


78-8 


78-6 


76*8 


77-4 


717 


♦ ••• ••• 


75-6 


787 


78-4 


767 


77-8 


71-6 


••• ••• 


76-4 


787 


78-8 


76-6 


77*8 


71*4 


6 ••• ••• 


752 


78-6 


78-2 


76-6 


771 


71-8 


7 ».. ••• 


76-0 


78-5 


78-1 


76-4 


77-0 


711 


o ••• ••• 


74-0 


78-4 


78-0 


76-4 


76-9 


7011 


V ••• ••• 


74-8 


78-8 


77-9 


76-8 


76^ 


707 


10 ••• ••• 


74-6 


78-1 


77-8 


7frl 


767 


70-8 


XI ••• ••• 


74-5 


78^ 


777 


76H) 


WS 


70-4 


J9S ••• ••• 


74-8 


77-8 


77-6 


76-9 


76*4 


70-2 


19 ••• ••• 


74-2 


77*8 


77-4 


767 


76-2 


70^1 


i^ ••• ••• 


74-0 


77-5 


77-8 


76-6 


761 


»9 


Jo .•• ••• 


78-8 


77-8 


771 


76-4 


76*9 


69-7 


Iw ••• ••• 


73-6 


77-2 


770 


76-2 


76-8 


60-5 


17 *.• ••• 


78-4 


770 


76-9 


76rl 


76-6 


69-S 


18 ••• ..• 


78-2 


76-9 


76*8 


74-9 


765 


69-2 


X«f ••• ••• 


78^ 


76-8 


767 


74*8 


76-8 


eiH> 


20 


72^ 


767 


76-6 


74-6 


76-2 


68-9 


21 ••• ••• 


72^7 


76-6 


76-6 


74-6 


76*1 


687 


M 


72-6 


76-8 


76-8 


74-8 


74-9 


68-5 


28 


72-8 


761 


761 


74*1 


747 


68-S 


^B% ••• ••• 


72-1 


76-0 


76-0 


78-8 


74-6 


68-1 


2S 


71-8 


76-8 


75-8 


78-6 


74-8 


67-9 


26 


71-6 


75-6 


767 


78-6 


741 


67-7 


27 


71-4 


76-4 


76-6 


78-8 


78-9 


67*6 


28 


71-2 


76-8 


76*6 


78-2 


78-8 


67-4 


^9 ••• ••• 


71-0 


751 


76-4 


780 


78-6 


6^2 


80 *.. 


70-9 


74-9 


76-2 


72-9 


78-6 


671 


81 


70-8 


74-8 


751 


72-8 


78-4 


67-0 


MMnt 


78*6 


771 


77-0 


761 


767 


89-6 



Digitized by 



Google 



115 

WET BULB. 
NomiBKB. 



Date. 


4Hn. 


10 Hn. 


16 Hn. 


22 Hn. 


Moan. 


Wet 
Minimum. 


1 


707 


74-6 


76 


72*8 


78-8 


66*8 


2 


706 


746 


74*8 


72*6 


78*1 


66*7 


8 


70-6 


74-8 


74-7 


726 


78*0 


66*6 


4 


70-4 


741 


74*6 


72-4 


729 


66-4 


6 


702 


78-9 


748 


722 


72*7 


66*2 


6 


70-0 


78-6 


741 


72-0 


72*4 


66*0 


7 


69-8 


78-8 


78-8 


71-8 


722 


668 


8 


69*6 


78-0 


78*6 


71*6 


72*0 


66*6 


9 


696 


72^ 


78-8 


71*4 


71*7 


66-8 


10 


69*8 


72-4 


781 


71*2 


71*6 


661 


11 


691 


72-1 


72-8 


70*9 


71*2 


64-9 


12 


68-8 


71-8 


72*6 


707 


71*0 


647 


18 


68*6 


71-6 


72-4 


70*6 


708 


64*6 


14 


68-4 


71-4 


722 


708 


706 


64*8 


Iv ••• ••• 


68-2 


711 


719 


70*0 


708 


641 


16 


67-9 


708 


71-7 


69*8 


70*1 


68-9 


17 


67-7 


706 


71-4 


69*6 


69-8 


68*7 


18 


67-6 


70-6 


71*8 


694 


69*7 


63*6 


19 


67-4 


70-8 


711 


69*8 


69*6 


634 


20 


67-2 


702 


710 


691 


69*4 


63*3 


21 


671 


70-1 


70-8 


690 


69*8 


63-2 


22 


66-9 


70-1 


70*7 


68*8 


69*1 


631 


23 


66-7 


7O0 


70-6 


686 


690 


62-9 


24 


66-6 


66-9 


70*6 


68-6 


689 


628 


26 ..• ••• 


66-8 


69*8 


704 


68*3 


68*7 


62-6 


26 


66-2 


69*8 


70*8 


68*2 


68*6 


624 


7# ••• ••• 


66-0 


69*7 


702 


680 


68*6 


622 


28 ••• ... 


66-8 


69-6 


701 


67^ 


68*4 


62*0 


29 


666 


696 


699 


67*7 


68-2 


61-7 


80 


65-8 


69*4 


698 


67*6- 


680 


61*6 


Meant 


681 


71*6 


721 


701 


706 


64*2 



Digitized by 



Google 



J16 

WET BULB. 
Dbcbmbib. 



VaU. 


4Hn. 


10Hn« 


16 En. 


22 Hn. 


Hmb. 


Wei 
MlDimom. 


1 ... 


661 


69*8 


69^7 


67*8 


67*9 


61-S 


2 ... ... 


64-8 


69*2 


69^6 


67M 


67*7 


60-9 


• ... ^. 


646 


690 


«r4 


66^ 


67-6 


60*6 


4 


642 


68^ 


69*2 


66*7 


67*8 


60^ 


6 


68-9 


68-8 


. 692 


66-6 


671 


(KH) 


6 


687 


68-7 


69^1 


66*6 


67*0 


69-8 


• ... ••• 


68*6 


68*7 


69-1 


66*4 


67-0 


60-6 


8 


68-4 


68*6 


69-0 


66*4 


66*9 


69*4 


9 ... ^. 


688 


68*6 


68-9 


668 


66*8 


69-8 


10 


68*2 


68*6 


68*9 


66*8 


66*7 


69-2 


11 


681 


68*8 


68-8 


662 


66*6 


69t) 


12 


62-9 


68-2 


68*6 


661 


66*6 


68*9 


18 


62-8 


68-0 


68*6 


ee-o 


668 


68-8 


U 


62^ 


67-9 


68*4 


669 


66*2 


68^ 


15 ••• ..» 


62*6 


67-8 


68*8 


66-8 


66*1 


68-6 


16 


62-6 


67*7 


68*2 


667 


66*0 


68-5 


17 


62-4 


67-6 


681 


66*7 


66*0 


68*4 


lo ... ... 


62-4 


67*6 


68*0 


66*6 


66» 


68^ 


19 


628 


67*4 


67*9 


66*6 


668 


68-2 


*V ... •(• 


62*2 


67-8 


67-8 


66-4 


66-7 


68-1 


21 


62*1 


67*2 


677 


66*8 


66*6 


68-0 


22 


62t) 


672 


677 


66-2 


66*6 


67*« 


28 


61-9 


671 


67-6 


661 


66-4 


67-8 


24 


61-8 


671 


67*6 


661 


66*4 


67-7 


26 


61*8 


67*1 


676 


66*0 


66*4 


67*6 


2o ••• ••• 


61-7 


671 


67*6 


66*0 


66-8 


67-6 


27 


61*6 


672 


67 6 


66-0 


66-4 


67*6 


28 


616 


672 


67-7 


660 


66-4 


67*4 


29 ; 


61*7 


67*4 


67*8 


. 661 


66*6 


67*6 


80 


61-8 


67 6 


67-9 


66*3 


66*6 


67-6 


81 


61-8 


67*6 


68^ 


66*2 


667 


67-6 


Means 


62*8 


: 67-9 


68-4 


668 


66*2 


68*7 



Digitized by 



Google 



J 
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VAPOUR PBBSSUBE. 
Jahuart. 



Datv. 


iHn. 


10 Hn. 


16 Hn. 


22 Hn. 


Mean. 


1 ^ 


•620 


•668 


•666 


•668 


•661 


2 .;. 


•622 


•661 


•669 


•668 


•668 


8 ••• ••• 


•628 


•664 


•662 


•671 


•666 


4 ••• ••• 


•621 


•667 


•666 


•672 


•667 


6 ... 


•62S 


'666 


•666 


•674 


•667 


o ••« ••• 


•624 


-666 


•667 


•671 


•667 


7 


•622 


•668 


•667 


•671 


•667 


o ••• ••• 


•628 


-667 


•668 


•678 


•668 


V ••• ••• 


•624 


•609 


•678 


•678 


•660 


10 


«6S4 


•672 


•672 


•678 


•662 


XI. ••• ••• 


•626 


•674 


•678 


•878 


668 


12 


•629 


•676 


•674 


•680 


•666 


18 


•629 


•676 


•678 


•680 


•664 


1« ••• ••• 


•629 


•678 


•676 


•682 


•666 


16 .^ 


•629 


•681 


•679 


•681 


•668 


16 VM ••• 


682 


•679 


•681 


•684 


•660 


17 


•687 


•686 


•684 


•688 


•674 


AO ••• ••• 


•688 


•688 


•686 


•690 


•676 


Jl«f ••• ••• 


^648 


•690 


•688 


694 


•679 


JWI ••• ..• 


•647 


•689 


•691 


•698 


•681 


•* ••• ••• 


•661 


•692 


•689 


•699 


•688 


22 .A 


•666 


•694 


•692 


•604 


•686 


3W ••• ••• 


•669 


•698 


•694 


•608 


•690 


*■ ••• ••• 


•668 


•600 


•697 


•609 


•692 


26 .^ 


-664 


•608 


•696 


'610 


•698 


26 .i; ,,. 


•669 


. -606 


•698 


•612 


•696 


27 


•660 


604 


•601 


•618 


•697 


*o ••• * «•• 


.678 


'608 


•604 


•616 


•699 


29 


•674 


•606 


•606 


•620 


•601 


80 *•« ••• 


•678 


•608 


•609 


•628 


•606 


oX ••• ••• 


•679 


•606 


•611 


•624 


•606 


Umna 


•642 


•684 


682 


•692 


•675 . 



Digitized by 



Google 



VAPOUR PBB6SUBB. 

FiBKUAkT. 



DAfS. 


4 Hn. 


10 Hn. 


16 Hn. 


22 Hn. 


Uma. 


1 ••• ••• 


•688 


•606 


•614 


•626 


•606 


S ••• ••• 


•684 


•611 


•616 


•628 


•610 


S 


•684 


•612 


•619 


•688 


•612 


4 ... ••• 


•689 


•618 


•626 


•688 


•618 


6 


•608 


•621 


•682 


•642 


•622 


o ••« ••• 


•696 


•626 


•687 


•647 


•626 


7 ••• ••• 


•697 


•622 


•640 


•649 


•627 


8 ••• ••• 


•601 


•688 


•648 


•662 


-682 


9 


•606 


•640 


•649 


•667 


•688 


10 


•608 


•641 


•664 


•662 


•641 


11 


•618 


•648 


•667 


•667 


•646 


12 


•614 


•648 


•664 


•669 


•647 


18 


•616 


•662 


•667 


•670 


•649 


14 


•621 


•664 


*666 


•672 


•661 


16 


•612 


•666 


•658 


•674 


•661 


lo ••• ••* 


•624 


•668 


•654 


•674 


•668 


17 ••• ••• 


•689 


•660 


•666 


•676 


•666 


18 


•681 


•667 


•664 


•681 


•666 


19 ••• ••• 


•666 


•669 


•686 


•688 


•669 


20 •«• ••• 


•688 


•660 


•654 


•686 


•669 


ZL ••• ••• 


•689 


•667 


•656 


•686 


•660 


22 ••• ••• 


•648 


•668 


*667 


•687 


•661 


28 ••» ••• 


•644 


669 


•658 


•688 


•662 


24 ••• ••• 


•660 


•667 


•661 


•694 


•666 


26 


•661 


•668 


•662 


•696 


•667 


26 .•• ••• 


•662 


•666 


•669. 


•698 


•669 


27 


•668 


•667 


•672 


699 


•672 


28 


669 


•664 


•679 


•706 


•677 


HMns 


•621 


•646 


•650 


•669 


•646 



Digitized by 



Google 



119 

VAPOUE PRESSURE. 
Mabob. 



DATB. 


4 En. 


10 Hn. 


16 Hn. 


82 Hn. 


Mean. 


1 .*• ••• 


•667 


•664 


«686 


•708 


•681 


2 


•671 


•671 


•694 


•714 


•688 


8 ... 


•676 


•678 


•678 


•720 


•602 


4 ••• ••• 


•678 


•677 


•700 


722 


•694 


5 


•681 


•684 


•706 


•728 


•698 


V ••• ••• 


•686 


•687 


•708 


•780 


•708 


7 ••• ... 


•690 


•688 


•716 


•781 


•707 


8 .•• ..• 


•696 


•692 


•719 


•788 


•711 


9 


•698 


•696 


•728 


•746 


•716 


10 


•708 


•704 


•727 


•746 


•720 


11 ... •«« 


•712 


•711 


•786 


•768 


•728 


12 ••• ••• 


•716 


•714 


•789 


•769 


•782 


18 .»• ••• 


•726 


•721 


•742 


•761 


•787 


14 


•729 


•727 


•746 


•767 


•748 


16 


•784 


•729 


•748 


•778 


•746 


16 


•789 


•781 


•749 


•776 


? •749 


17 


•744 


•784 


•767 


•777 


•768 


18 ••• ••• 


•760 


•786 


•760 


•784 


•767 


19 ... ••• 


•767 


•7tt 


•771 


•789 


•766 


20 


•762 


•748 


•774 


•796 


*770 


21 


•768 


•747 


•781 


•799 


•774 


22 


•774 


•767 


•788 


•807 


•782 


28 


•780 


•764 


•790 


•809 


•786 


24 ••• ••• 


•788 


•767 


•798 


•812 


•789 


26 .•• ••• 


•784 


•769 


•796 


816 


•791 


26 


•787 


•772 


•798 


•818 


•794 


27 ... •n 


•788 


•771 


•797 


•821 


•794 


28 ••• .M 


•791 


•772 


•798 


•824 


•796 


20 ... 


•793 


•771 


•801 


•827 


•798 


80 


•796 


•774 


•804 


•880 


•801 


81 


•797 


•781 
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